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Abstract 
 
As global warming is definitely on the threshold of each country worldwide, MENA region 
has developed energy efficiency policies. The dissertation handles with the impact of the 
temperature increase in the building sector of the region that has high cooling needs due to 
its warm climate. The majority of MENA countries have started their green efforts upon 
built environment. Among Israel, Egypt, Jordan, Lebanon, Qatar and the United Arab 
Emirates that are the countries with an already developed green building standard, the first 
two are those that present the most integrated examples. As they face some common 
constraints in the enforcement and the implementation of their codes, such as low 
institution assistance, lack of public and professional awareness etc., a common 
compliance path can be followed. However, scenarios of energy savings in residential 
building sector up to 2030, indicated differences in their particular needs due to different 
economic and social growth of each country.   
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1. Preface 
 
1.1. Objective of the thesis 
 
The scope of this thesis is to develop a solid understanding of the current situation in 
MENA countries. It focuses on the two most developed countries in MENA in terms of 
energy efficiency in building sectors, Egypt and Israel, and proposes a roadmap for the 
implementation of efficiency in the building sector, through an evaluation of the potential 
and the elaboration of a strategy. 
 
 
 
1.2. Structure of the thesis 
 
In particular, the dissertation handles with the following elements: 
- The introductory chapter (chapter 2) refers the principles of sustainable built 
environment and presents the basic characteristic of the MENA region in 
overall upon this field. 
- The following chapter (chapter 3) describes briefly four out of six MENA 
countries that have already adopted green measures in building sector, Jordan, 
Lebanon, Qatar and the United Arab Emirates. 
- In the next chapter (chapter 4), the case of Israel is presented in detail through 
the evaluation of the current situation and the future potential based on 
literature review. Later on, (chapter 5) the elaboration of a strategy and policy 
measures for Israel is described, as well as scenarios of energy consumption 
reduction in residential building sector up to 2030. 
- Chapter 6 and 7 includes the corresponding research about Egypt, with similar 
procedure to chapter 4 and 5 respectively. 
- Finally (chapter 8), the thesis concludes with a comparison of these countries 
pointing out differences on their particular needs but also similarities in the 
policy strategy that they should adopt. 
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2. Introduction 
 
2.1. Basic principles of sustainable built environment 
 
Nowadays it cannot be denied that human activities have a negative impact to climate 
change by creating new phenomena such as ice melting and increasing sea level, fiercer 
weather conditions, water scarcity and eclipse of the tropical forests [1], causing 
greenhouse effect worldwide. Among the GHGs, it is CO2 that is considered as the most 
significant and severe as its concentration in the atmosphere has a steady increase since the 
official measurement started back at 1958 [2] and experts seem to admit that it is highly 
unlike to prevent the negative impacts of climate changes in the future. 
More than 33% of the worldwide CO2 emissions are due to the fossil fuels consumption 
[2], indispensable to cover the energy needs of buildings which requires up to 40% in order 
to cover its demands [1]. Moreover, it is calculated that during the next 20 years its 
contribution to the global green house gas emissions will reach more than 60% at an 
annual base, unless green building policies would be a cornerstone of climate change 
strategies in every country worldwide [1]. 
As Lemnet (2009) refers, it is thus encouraging that the building sector has the greatest 
chances to reduce its greenhouse gas emissions in comparison with other emitting sectors 
and this potential tends to be the same for developed and developing countries. This can 
easily interpret the reduction of energy consumption in new as well as in existing buildings 
by 30 to 80% due to the use of advanced and continuously evolving technologies. 
It is estimated that the building stock in the developing world will be more than doubled by 
2030 and this doubling will create greater demand for energy as the population will be 
increased, new urban plans will be realized and the standard of living will be improved and 
ameliorate [3]. Liu et al. (2010) point out, the projections of the International Energy 
Agency that an augmentation of the worldwide energy consumption by 30% from 2007 to 
2030, especially in fast-growing developing countries, will occur unless energy-related 
habits change. A widely accepted solution proposed for the avoidance of increasing energy 
demand in building sector is to shore up energy supply and simultaneously use energy 
efficient technologies.  In this direction, the Intergovernmental Panel on Climate Change 
(IPCC) has proven not only the great mitigation potential of building sector and the 
necessity of energy efficiency but mainly the benefits of energy savings in climate change 
as well as in energy costs [3].  
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Consequently green building policies where created in order to decrease the environmental 
problems created by the extensive use of energy due to human needs. The US Green 
Building Council defines green buildings as: “…designed, constructed and operated to 
boost environmental, economic, health and productivity performance over that of 
conventional building” [4]. 
Mandatory green building requirements were introduced for the first time in European and 
North American countries in 1970 and have effectively acted as a policy instrument. 
Suchlike tries have begun in the 1990s by many developing nations, while many more 
have been added during the last ten years [3]. Building energy efficiency codes (BEECs), 
as these codes are widely known, are considered as indispensable government actions to 
surpass the barriers and promote the implementation of  energy efficiency measures in the 
residential, commercial, and public-service sectors through buildings’ obligation to fulfill 
minimum energy performance criteria set by BEECs. 
Obviously, BEECs are governmental policies that help the government to control the 
building construction sector. However, similarly to a general building code, BEECs face 
up the same implementation problems [3]. As Liu et al. (2010) refer, green building codes 
compliance enforcement is hardly to be conceived unless the building construction is well 
organized and governed. It is encountered in many countries worldwide that requirements 
are not effectively applied due to complicated procedures and costly applications leading to 
informal building constructions.  
According to the official site of the World Building Council, the key principles of green 
building design are as follow:  
1. Optimize site potential 
2. Optimize energy use 
3. Protect and conserve water 
4. Optimize building space and material use 
5. Enhance indoor environmental quality  
6. Optimize operational and maintenance practices  
 
Voluntary assessment tools have been created in order to assist the green building 
concepts. Zuo et al. (2014) list the most known tools developed in different countries 
worldwide: 
- Leadership in Energy and Environmental Design (LEED, United States) 
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- BRE Environmental Assessment Method (BREEAM, United Kingdom) 
- Comprehensive Assessment System for Built Environment Efficiency (CASBEE, 
Japan) 
- Green Building Council of Australia Green Star (GBCA, Australia) 
- DGNB (Germany) 
- Hong Kong Building Environmental Assessment Method (HKBEAM) 
- Green Mark Scheme (Singapore) 
- Pearl Rating System for Estidama (Abu Dhabi Urban Planning Council) 
- Green Building Index (Malaysia). 
 
Each country that has developed an assessment tool has also declared a national green 
building council that is organized through the World Green Building Council’s instructions 
and is staffed by specialized professionals. 
It seems logical that green building requirements differ from country to country according 
to diverse climatic conditions in order to match the local’s needs. Consequently the 
assessment criteria change and vary to suit perfectly to circumstances. For example points 
allocation for water efficiency differs between LEED and GBCA rating tools due to 
different water needs in USA and Australia [5]. 
Finally, in order to achieve the transformation of a country’s building supply into a more 
eco-friendly, efficient and energetically independent one, it needs consistent government 
efforts and interference through effective and well-informed regulatory system [3]. 
 
 
 
2.2. MENA region 
 
The MENA designation is a term referring to 20 countries of Middle East and North Africa 
(Algeria, Bahrain, Egypt, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Libya, Morocco, 
Oman, Palestinian Authority, Qatar, Saudi Arabia, Syria, Tunisia, Turkey, UAE and 
Yemen) [4]. Despite the fact that MENA countries display differences in geographical, 
political and socioeconomic respects, Meir et al.(2012) claim that they share common 
treatment of issues related to energy efficiency policies, green building codes and 
construction methods.  
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Climatic Characteristics 
Meir et al (2012) refer on their study that the building stock in MENA region is relatively 
old. This fact, combined with the high reproduction rates of the area, results in massive 
new construction that usually is not characterized of a green nature, despite that it consists 
an imperative need because of the MENA harsh climate. The bigger part of MENA region 
is located within the desert belt, meaning that in MENA countries dominates a hot semi-
arid, arid or hyper-arid climate [6].  
 
 
 
 
 
 
 
 
Fig. 1: MENA countries 
Source: Meir et al. (2012)  
 
Fig. 2: Distribution among MENA countries of maximum temperature values in the 
warmest month, minimum temperatures in the coldest month and annual mean temperatures 
Source: Meir et al. (2012)  
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Relative humidity, precipitation and solar radiation in MENA countries are along the lines 
of the levels in hot-arid areas [6]. As such, according to the same study, relative humidity 
levels in the inland era are low, mean annual solar radiation is impressively high and most 
precipitation exists in the cold season with Turkey and Lebanon holding the reins. 
 
 
 
 
 
 
 
 
 
 
 
 
According to Meir et al. (2012), due to climate change impacts, the local climate has been 
exacerbated the latest decades and a constant rise of temperature and relative humidity is 
predicted, but also simultaneously a drop in mean wind velocity and also in rainfall that 
will lead to aridity problems especially in the non-Mediterranean era. The same study is 
referred to climatic extremes and points out that they become even more frequent implying 
thermal stress, public health and comfort and consequently energy consumption for 
cooling.  
 
Socio-economic profile  
Meir et al. (2012) categories MENA countries into three groups: 
- Countries with population of 80 million people (Turkey and Egypt). 
Fig. 3: Annual precipitation in mm  
Source: Meir et al. (2012)  
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- Countries with population of 20-35 million people. 
- Countries with population of less than 10 million people (10 countries of MENA 
region). 
As far as the population predictions for the period 2007 to 2025 alongside to growth 
projections, the above study points out that the countries with the highest population (in 
relation to the area) would have lower growth rate and vice versa.  
Moving on to the economic data of MENA region, it has to be mentioned that this data 
varies greatly among the MENA countries. World Bank data of 2013 depicts that GDP 
(gross domestic product) per capita has its highest value in Qatar ($93.352,0) and its lowest 
value in Yemen ($1.473,10). It is worth saying that the most of MENA countries have 
GDP per capita below $10.000 with the exceptions of Israel, Oman, Kuwait, Saudi Arabia 
and UAE. Values of GNI per capita follow the same pattern in MENA countries. 
As GDP and GNI express the standard of living, they also affect electricity consumption 
patterns and consequently CO2 emission levels [6]. Hence, countries with high levels of 
GDP and GNI per capita have also high levels of electricity consumption and subsequently 
of CO2 emissions [6]. 
To sum up, most of MENA countries fulfill all the requirements for the application of 
clean technologies and especially of passive solar systems in the terms of geographical 
position; however some of them face economical barriers and others with high GDP and 
GNI levels they lack of strong motivations to develop green building policies [6]. As a 
result, MENA region still has a long way to go until the achievement of energy-efficient 
building stock. 
 
 
 
2.3. Literature review scope 
 
The scope of this literature search is to identify issues regarding the energy efficiency in 
the building sector in MENA countries. Although literature covers a variety of such 
theories, this review will focus on three major themes, with their subcategories, which 
emerge throughout the literature reviewed.  These themes, that have been searched for each 
country of MENA region independently, are: 
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 Country’s special characteristics 
- Socioeconomic profile (population, GDB per capita, GNI income per capita 
etc.) and energy habits (energy demand, consumption, production etc.). 
- Climatic characteristics (temperature fluctuations, humidity etc.) and the impact 
of climate change in the building sector. 
- Factors that indicate the importance of an energy efficiency strategy in the 
building sector (needs, requirements, constraints, barriers etc.).  
 
 Country’s legal framework 
- National energy policy (references to the building sector and especially to 
measures of improvement of energy performance of the buildings). 
- National green building code (institutional framework, targets set by the code 
for different kind of buildings  - residential, office, public etc. – in order to 
achieve higher levels of energy conservation and references to mandatory of 
voluntary implementation of the code). 
- Energy efficiency assessment tools (national rating systems, in the case that a 
country has developed such a system or application of international certification 
systems, evaluation of the tools etc.). 
 
 Country’s building stock 
- Typical building types (references to energy efficient characteristics that may 
have or not). 
- Green technologies and materials used in its region or even the proposed 
technologies that are appropriate for a country in order to achieve the goals of 
energy efficient buildings. 
- Applications of the above mentioned codes and tools (case studies of green 
buildings, evaluation of the proper application of the codes and tools in each 
case, cost and benefit analysis of the case with references to the investment, 
operational and maintenance costs.) 
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Based on the above, Green Building Codes and Tools are examined and discussed over a 
range of issues such as their transformation into an integrated model, market reaction, the 
economic incentive mechanisms for both constructors and end-users, the enhancement of 
regulatory control, the technological and scientific background and the public awareness 
on this field. 
Although the literature represents these themes in each country of MENA region, the thesis 
will primarily focus on the green building codes and their respective assessment tools of 
Israel and Egypt because of the greatest interest of these countries in energy efficiency 
policies compared to the rest MENA countries. 
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3. Overview of energy efficiency policies in countries of MENA region  
 
The following pages summarize the current legislation regarding green buildings and 
energy efficiency in some of the MENA countries independently. The selection of the 
countries derived from the degree of the development of green building codes and 
assessment tools in each one of them. Consequently, Israel and Egypt are the pioneers and 
thereinafter Jordan, Lebanon, Qatar and United Arab Emirates are the countries of the most 
interest in the region. On the other hand, Iran, Iraq, Kuwait, Libya and Yemen report no 
progress upon energy efficient building sector. In an intermediate state are the rest of the 
MENA countries. Palestinian Authority has declared the Energy Efficient Building Code 
but it is not mandatory and not adopted extensively. Moreover, Syria and Tunisia have 
already adopted green building policies but only concerning insulation standards and 
energy efficient appliances used in buildings. Algeria’s and Morocco’s green standards are 
still in a developing stage and Bahrain have already declared its green building code but 
further actions have not occurred yet. Finally, Oman and Saudi Arabia reports some first 
attempts over building energy efficiency issues adopting LEED standard in some public 
buildings like universities, airports and hotels [6]. Although Turkey has an integrated green 
building policy to present, it is not included in the following literature review because of 
the inequalities in its comparison with the other MENA countries due to its extent and its 
social, economic and climatic disparities within its own territories.      
 
 
3.1. Jordan 
 
Jordan has to deal with global energy-related issues of increasing energy consumption and 
consequently of GHG emissions. According to Agenda 21: “Jordan is highly dependent on 
its poor environment, ensuring that environmental resources -water, soil, plants and so on 
- are used in a sustainable manner is one of the most urgent obligation to the principles of 
sustainable development confirmed at the Earth Summit in Rio de Janeiro in 1992” [7]. As 
a result, it appears as an imperative need the development of green policies and energy-
efficiency standards.   
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Jordan is divided into three distinct geographical and climatic regions [7]: 
1. The desert region in the east side. 
2. The Jordan Rift Valley in the west side. 
3. The highlands running in between the above regions. 
However, according to Ali et al (2009), what differentiate Jordan are not its location and its 
climate but its water scarcity as it has one of the lowest levels of water resources per capita 
worldwide, mainly because of high population growth rate [7].  
Concerning the building sector in Jordan, the last three decades constructions adopt 
modern building practices of the western style of living, replacing traditional materials 
such as mud and stone with concrete, steel and glass that globally prevail in constructions 
[7]. Accordingly, Ali et al. (2009) declare the need of Jordan to incorporate the traditional 
vernacular systems into modern practices based on a green nature.  
The biggest amount of energy consumption in buildings comes from electricity use for 
heating, cooling and lighting needs. In particular, building sector in Jordan covered in 2008 
56% of the total electricity consumption [8]. However, Jaber et al. (2011) Jordan enjoys of 
a great solar potential with an average daily solar radiation of 5.5kWh/m2 day, which is a 
relatively high value, and annual sunshine of at least 300 days. Hence, passive design and 
energy efficiency systems would be perfectly suitable and applicable in the area. 
As a consequence, there are several studies focusing on green building assessment tools 
that express local climatic and socio-economic conditions. Zuo et al. (2014) are referred to 
SABA Green Building Rating System that has been developed on the basis of international 
green building standards of LEED, BREEAM and GBTool. The SABA tool consists of 
seven categories [7]:  
 Site 
 Energy efficiency 
 Water efficiency 
 Material and resources 
 Indoor environmental quality  
 Economics.  
 
Each of these categories contains indicators that are 42 in total that in turn are composed of 
several parameters that are 157 in total [7].  
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The main difference between SABA and these international standards is that SABA 
focuses also in social and economic aspect of sustainability and not only in environmental 
aspect as the international standards do so. Moreover, due to water shortage in Jordan, 
SABA tool pays attention in water efficiency that together with energy efficiency gains 
Item Assessment categories  
S Site 0.108 
E Energy efficiency 0.231 
W Water efficiency 0.277 
M Material 0.103 
IEQ Indoor environment quality 0.118 
W and P Waste and pollution 0.064 
C and E Cost and economics 0.099 
Grade level Points required 
Very green                                           100 - 80 
Green                                   50 - 79 
Not green                                      < 50 
Fig. 4: Certification criteria levels of SABA  
Source: Ali et al. (2009) 
Table 1: Weightings of assessment categories 
Source: Ali et al. (2009) 
Table 2: Minimum result required to achieve each grade level of SABA 
Source: Ali et al. (2009) 
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more than 50% of the available points
, 
a percentage that is higher of other green building 
rating tools. The same pattern follows the energy consumption for heating because of the 
wet and cool local climate [9]. 
 
 
 
 
 
 
In order to provide technical support in green building developments in Jordan, the World 
Green Building Council established Jordan GBC in 2009 under the umbrella of Jordan’s 
Ministry of Environment. The JGBC provides appropriate education in green technologies 
and practices and training of qualified professionals over green construction methods. 
 
 
 
3.2. Lebanon 
 
The latest integrated survey about Lebanese building stock and its characteristics relies on 
1996 and points out that 75% of the total building stock (518.858 buildings) were for 
residential uses, whilst the rest 25% occupied commercial and public uses [10]. Chedida et 
al. (2004) refer that in 1994 residential and commercial sector consumed 30% of the total 
energy consumption especially through heating and cooling needs that demanded 13770 TJ 
and this consumption came from electric power (44%), oil or gas (40%) and wood (16%) 
 SABA GS 
(%) 
LEED 
(%) 
CASBEE 
(%) 
BREEAM 
(%) 
GBTool 
(%) 
Site selection 10.3 20 15 9 
15 
8 
21 
Energy efficiency 23 25 20 21 26 
Water efficiency 27.7 7 2 10 21 
Material and resources 10.3 19 13 15 - 
Indoor environmental quality 11.8 22 20 15 - 
Waste and pollution 6.4 - - - 16 
Economics 10 - - - 22 
Others  7   3 
Table 3: Comparison among of SABA GS and international assessment tools in terms of SABA 
criteria assessment categories 
Source: Ali et al. (2009) 
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resulting in 1.016 Gg of CO2 emissions. This data exacerbated later on. As Awadallah et 
al. (2009) say, increasing living standards shifted people in installing heating and cooling 
systems to diminish thermal discomfort and consequently energy use got high enhancing 
the negative impact on the environment. 
Cantina et al. (2007) record the main shortcomings of residential building stock in Lebanon 
that are as follows: 
- Lack of insulation, especially in the roofs. 
- Tightness problems. 
- Absence of shading systems and glare protection. 
- Inappropriate orientation of windows. 
- Great number of rooms in a house causing heating problems in some of them. 
 
Subsequently, the above mentioned situation of building stock in Lebanon has as inevitable 
aftereffect the imperative need for green buildings so as Lebanese building sector would be 
able to meet the constantly increasing energy demand for their operation. The Lebanon 
Green Building Council states that green building developments are not a new term in 
Lebanon as traditional techniques adopted sustainable technologies in many constructions 
(natural ventilation, cooling through exploitation of thermal mass, rain water collection 
etc.), but modern design and building methods do not apply the same techniques. 
Chaaban (2010) presents analytic tables of planned and ongoing energy-efficiency 
measures in Lebanon: 
1. Towards Banning the Import of Incandescent 
2. Adoption of the energy conservation law and institutionalization of the Lebanese 
Center for Energy Conservation (LCEC) as the national energy agency for Lebanon 
3. Promotion of Decentralized Power Generation by PV and Wind Applications in the 
Residential and Commercial sectors 
4. Solar Water Heaters for Buildings and Institutions 
5. Design and Implementation of a National Strategy for Efficient and Economic 
Public Street Lighting in Lebanon  
6. Electricity Generation from wind power 
7. Electricity generation form solar energy 
8. Hydro power for electricity generation 
9. Geothermal. Waste to energy and other technologies 
Energy Efficiency in the Building Sector in the Middle East and North African Region 
 
 
22 
10. Building code for Lebanon 
11. Financing mechanisms and Incentives 
12. Awareness and Capacity Building 
13. Paving the way for energy audit and ESCO business 
14. Promotion of Energy-Efficient equipment 
 
 
 
 
 
As above mentioned reasons implied, the Lebanon Green Building Council (LGBC) - a 
non-profit organization that occupies architects and engineers since 2008 in order to 
enhance the development of green buildings in Lebanon - in partnership with the 
International Finance Corporation (IFC) - a member of World Bank Group – developed the 
ARZ Building Rating System as an assessment tool of local building stock taking into 
account Lebanon’s special characteristics, but based on international experience in green 
certifications [14].   
The LGBC mentions on its study [14] that ARZ tool is applied only to existing buildings of 
commercial sectors, but there are plans for expansion in other sectors, as well. Under the 
indications of the tool, the responsible engineers examine if a commercial building is 
Initiative (10) Building Code for Lebanon 
Objective Setting a standard for the existing and new buildings, to 
identify the minimum acceptable energy performance and to 
present proper building envelope enhancement for Lebanese 
territories. 
Description To review, update and promote the thermal standards for 
Lebanese buildings and to incorporate these codes into law 
and practice. 
Initiative (15) Standards and Labeling 
Objective Defining appliances to be subjected to energy efficiency 
standards. 
Description Energy efficiency standards will be assigned for SWE, CFLs, 
Refrigerators, AC split units and electric/gas water heaters. 
Table 4: Initiative of Building Code for Lebanon 
Source: Chaaban (2010) 
Table 5: Initiative of Standards and Labeling for Lebanon 
Source: Chaaban (2010) 
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appropriate for doing business, if consumes energy and water at right levels and 
simultaneously if has not a negative impact on the environment.  
In detail, the ARZ tool consists of nine modules which are credited regarding the amount 
energy use on each module. The eight of them are core modules and the last one is a bonus 
module. Each module has a different weightening coefficient, as it is depicted in the 
following table, and the maximum achievable points are 150 from the eight core modules 
plus 16 bonus points. 
 
 
 
 
 
 
 
 
 
 
The bonus category includes the following technologies: 
• Natural ventilation 
• Natural light 
• Green roofs 
• Lift power saving 
• Speed drives and controls on fan and pump motors 
• Building integrated technologies 
Module Item Maximum possible points 
M1 Energy performance 6 
M2 Thermal energy 38 
M3 Electrical energy 33 
M4 Building envelope 36 
M5 Materials 8 
M6 Indoor air quality 9 
M7 Operations and management 11 
M8 Water conservation 9 
M9 Bonus 16 
ARZ Building Rating ranking Minimum required score 
Gold 135 
Silver 120 
Bronze 100 
Certified 80 
Non certified <80 
Table 6: Maximum possible points in each assessment category of ARZ tool 
Source: LGBC and IFC (2013) 
Table 7: ARZ Building Rating ranking 
Source: LGBC and IFC (2013) 
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• Water conservation 
• Natural environmental features connected to the building structure 
•Centralized systems 
•Miscellaneous sustainability features 
 
 
 
3.3. Qatar 
 
The latest years Qatar is characterized by an outstanding economic growth resulting also in 
social and political progress and keeps on in adopting significant initiatives towards an 
integrated development of the country according to international examples [15].  
 
 
 
 
 
 
 
 
 
 
Lahn et al. (2013) published a research paper in regard to countries of Gulf Cooperation 
Council pointing out that in the decade 1998 to 2008 Saudi Arabia, Oman and Qatar 
increased their CO2 emissions by over 90%. Focusing on Qatar, they state that local 
government at the moment pays more attention in sustainability issues as it is obvious in 
Qatar National Vision 2030. In particular, Qatari government announced through Qatar 
National Development Strategy 2011-2016 measures for the reduction in electricity 
consumption, such as public awareness campaigns and seasonal shutdowns aiming at a 
decrease of 7% in total power generation by 2016. Lahn et al. (2013) also mention a target 
of renewable energy deployment at the level of 16% by 2018 in Qatar.  
As far as the building sector and its contribution in energy consumption and subsequently 
in CO2 emissions, the Gulf Organization for Research and Development (GORD), a non-
profit organization managed by the Qatari Diar Real Estate Investment Company (QD), 
Information Unit 
GDP (PPP) (2011) $ 145,8 billion 
GDP (PPP) per capita (2011) $ 77.987 
Total primary energy production (2010) 192.292 GWh 
Electric consumption per capita (2010) 14.995 GWh 
CO2emissions per capita (2008) 49100 kg 
Renewable energy potential Solar power, Wind power 
Table 8: Key information of Qatar 
Source: Bhutto et al.  (2014) 
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took steps towards the promotion of sustainability in the Qatari construction sector. Hence, 
GORD published in 2013 rules and indications for the assessment of building stock that 
consists the so-called Global/Qatar Sustainability Assessment System (GSAS/QSAS). As 
GORD (2013) states: “The objective of GSAS/QSAS is to create a sustainable built 
environment that minimizes ecological impact while addressing the specific regional needs 
and environment of the country”. 
In order to fulfill its objective and cut down the negative impact of building stock on the 
environment, GSAS/QSAS tool set eight goals that measure different aspects of the 
environmental footprint of a construction [17]: 
- Urban connectivity maximization. 
- Existing site conditions consideration. 
- Control of depletion of fossil energy over building’s service life. 
- Water resources control. 
- Minimization of the negative impact of building’s materials on the environment. 
- Enhancement of indoor environmental quality. 
- Preservation of cultural and economic value of the building. 
- Definition of maintenance and operations plan of the building. 
On their turn, the above goals consist of a number of categories that are broken into 
specific criteria. Each criterion defines the impact of specific issues such as water 
consumption and lighting quality. Finally the criteria include a number of measurements 
that have different weightening coefficients and obtain separate scoring based on the 
compliance level. The scale of scoring lies between -1 to 3. Later on, GSAS/QSAS has an 
energy toolkit that calculates the final score and the GHG emissions, translating them into 
“energy performance coefficient” [17] and gives the star rating to a project according to 
GSAS/QSAS certification levels. 
 
 
GSAS/QSAS 
Certification Levels 
Cumulative score (X) QSAS Star Rating (*) 
1 0.00 < X < 0.50 * 
2 0.50 < X < 1.00 ** 
3 1.00 < X < 1.50 *** 
4 1.50 < X < 2.00 **** 
5 2.00 < X < 2.50 ***** 
6 2.50 < X < 3.00 ****** 
Table 9: GSAS/QSAS Certification Levels 
Source: GORD (2013) 
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GORD (2013) defines the type of projects that GSAS/QSAS tool can be applied: 
Neighborhoods, Parks, Commercial buildings, Residential buildings, Mixed Use 
Buildings, Schools, Hotels, Sports, Mosques, Light Industry, Mixed Development, 
Core and Shell and Bespoke. 
As it is clearly obvious in GORD publication, GSAS/QSAS tool is fully influenced by the 
US energy standard ASHRAE and by the European Union Energy Standard CEN-ISO and 
in comparison to the existing green building standards of other countries the calculation 
method introduced by GSAS/QSAS has some discreet advantages: easiness, transparency, 
robustness and reproducibility [17]. 
 
 
 
3.4. United Arab Emirates 
 
The United Arab Emirates, also known with the abbreviation UAE, is a confederation of 
seven emirates [18]. As Radhi (2009) refer, they cover approximately 83.600 square 
kilometers and they are characterized of arid and semi-arid climate with very dry summer 
months, highest value of temperature at 48
o
C and humidity at the level of 90%. These 
Category Max. attainable 
score 
Anticipated score Achieved score 
Urban 
connectivity  
0.24 0.12 0.11 
Site 0.27 0.08 0.03 
Energy 0.72 0.19 0.19 
Water 0.48 0.32 0.32 
Materials 0.24 -0.04 -0.07 
Indoor 
environment 
0.42 0.16 0.12 
Cultural and 
economic value 
0.39 0.21 0.04 
Management 
operation 
0.24 0.16 0.16 
Cumulative score 3.00 1.20 0.90 
Certification level  *** ** 
Table 10: GSAS/QSAS Sample Scoring Table for Commercial Typology 
Source: GORD (2013) 
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climatic characteristics tend to be even worse by the end of the century as the Ministry of 
Energy and the Environment Agency of Abu Dhabi claim that UAE temperatures would 
increase significantly with a parallel drop in precipitation levels [18]. 
As far as the socioeconomic profile of the UAE, Radhi (2009) state that  the region enjoys 
a high population growth, but combined with a relatively low-energy cost it results in 
extremely high amounts of energy consumption and consequently in high levels of CO2 
emissions [18]. Kazim (2007) mentions that except population rates, other reasons that lead 
directly to a negative impact on the environment in UAE are high urbanization levels and 
economic growth of the region. 
 
 
 
 
 
 
 
As far as the building sector in UAE, the main drawback is the lack of traditional forms 
and techniques due to major influence of other cultures especially since the beginning of 
21
st
 century [20]. Abdelsalam et al. (2013) list four periods that Arab cities have passed 
through and influenced their building stock:   
1. External interventions during the 19
th
 century. 
2. Industrialization. 
3. Internal migration (rural-urban) after the 2
nd
 World War. 
4. Oil wealth during the ‘70s. 
 
So as UAE is able to face up with the above social, economic and environmental barriers, 
Radhi (2009) suggests two ways for changing energy consumption patterns: 
- Effective measures for the protection of the depleted resources. 
- Policies for the replacement of fossil fuels with renewable fuels.  
Information Unit 
GDP (PPP) (2011) $ 333,7 billion 
GDP (PPP) per capita (2011) $ 42.293 
Total primary energy production (2010) 2.239.350 GWh 
Electric consumption per capita (2010) 5.741 GWh 
CO2emissions per capita (2008) 25000 kg 
Renewable energy potential Solar power, Wind power 
Table 11: Key information of UAE 
Source: Bhutto et al.  (2014) 
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As a result of the previously mentioned social, economical and cultural transformations in 
Arab emirates, sustainability appeared as an inevitable trend in UAE mainly because of the 
adoption of the western construction design and methods. Consequently, new architectural 
trends occurred to express sustainability principles in UAE’s building stock [20]: 
 The modern technology trend (photovoltaic roof, solar-thermal collectors, wind 
turbines, roof greenery, bio-walls and thermal glass panels, low-emissive glass) 
 The neo-traditional trend (domes & vaults, wind towers, almashrabiya - carved 
wooden screen)  
 Contemporary interpretation trend (re-use of the traditional almashrabiya) 
 
In this direction, some of the emirates in UAE have already adopted energy-efficiency 
regulations. As Bhutto et al. (2014) refer, Saudi Arabia and UAE offer the most significant 
examples of official energy-efficiency policies among the MENA countries. Below are 
presented the integrated examples of the green building codes and tools of Abu Dhabi and 
Dubai. 
 
Abu Dhabi experience 
 
Estidama, the Arab designation of sustainability, is the Abu Dhabi’s initiative aiming to a 
more sustainable building environment based on four pillars: environmental, economic, 
social and cultural [22]. One of Estidama’s key elements is the green building assessment 
tool called Pearl Rating System. The Pearl Rating System is divided into seven categories 
that correspond to a maximum number of credit points, as the table below depicts. 
 
 
 
 
 
 
 
Credit section Maximum credit points 
Integrated development process 13 
Natural systems 12 
Livable buildings 37 
Precious water 43 
Resourceful energy 44 
Stewarding materials 28 
Innovating practice 3 
Total  180 
Table 12: Maximum credit points available for each section 
Source: Abu Dhabi Urban Planning Council (2010) 
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Each one of the above sections contains mandatory as well as optional credit points. In 
order to achieve the first level of Pearl certification all the mandatory credits are necessary. 
Additional credit points lead to higher level of certification in the pattern that is shown in 
the following table. 
 
 
 
 
 
 
The Pearl Rating System can be applied in buildings, villas and communities and there are 
the corresponding document for each type of design and construction. These structures can 
occupy the following uses: office, retail activities, school, multi-residential use and mixed 
use [22]. 
 
Dubai experience 
 
According to the governmental declaration, Green Building Regulations and Specifications 
aim to improve buildings’ energy performance in Dubai through reductions in energy and 
water consumption, improvements in public health and efficient operation of the buildings, 
so as Dubai is able to meet the future needs [23]. The regulations can be applied to four 
different building typologies: villas, residential and commercial buildings, public buildings 
and industrial buildings. These buildings can be all new as well as existing buildings that 
need refurbishment or additional constructions.  
The analytical structure of the regulation contains seven separate sections that are as 
follows [23]:  
1. Administration 
2. Definitions 
3. Ecology & Planning 
4. Building Vitality 
5. Resource Effectiveness - Energy 
Requirement Pearl Rating Achieved 
All mandatory credits 1 pearl 
All mandatory credits + 60 credit points 2 pearl 
All mandatory credits + 85 credit points 3 pearl 
All mandatory credits + 115 credit points 4 pearl 
All mandatory credits + 140 credit points 2 pearl 
Table 13: Pearl Building Rating levels 
Source: Abu Dhabi Urban Planning Council (2010) 
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6. Resource Effectiveness - Water 
7. Resource Effectiveness - Materials & Waste 
 
As far as the level of compliance, the regulations present two different methods [23]: 
- the elemental method, that oblige all buildings to comply with all the regulations 
and is presented in the table below. 
 
 
 
 
 
- the performance method that alternatively calculate the level of compliance in the 
buildings which do not comply with all the requirements of the regulations by 
comparing the annual energy consumption of a proposed building with the 
corresponding one of a reference building that meets all the requirements of the 
regulations and has the same characteristics with the proposed building (size, shape 
and operational patterns). If the two values of consumptions equal, then the 
compliance with the regulations is certified. 
 
 
 
 
 
 
 
 
 
 
 
 
 
304.04 Orientation of glazed facades 
501.01 Minimum envelope performance requirements 
502.01 Energy efficiency – HVAC equipment and systems 
502.04 Lighting power density - interior 
Table 14: Green buildings regulation for elemental method of energy compliance 
Source: Government of Dubai et al. (2011) 
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4. Israel: strategy outline and roadmap and evaluation of its energy strategies 
and its application 
 
Reflecting global developments, green building concepts in Israel have been transformed 
over the past decades. Meir et al. (2012) unfold the history of Israel regarding energy-
efficiency policies and regulations dates back to 1965 when the law of obligatory 
installation of a solar water heater in every household was launched and became 
mandatory 11 years later. Later on, in 1979 IS 1045 was declared as a building insulation 
standard that became mandatory in 1986. The most recent regulation upon green building 
developments that exist till today is the standard IS 5281 whose original version launched 
in 2005 and covered residential and office buildings but it revised in 2011 by Israeli 
government and the Israel Green Building Council expanding building types (education, 
health, tourist accommodation, commercial and public buildings). 
The table below summarizes the literature review as far as Israel green building policies, 
strategies and applications concern, the fields of which are analyzed in the following 
chapters based on the pattern presented in chapter 2.3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 15: Israel’s literature table (references)  
 
  Socio-economic Profile
 [6] Meir et al. (2012)                                                    
.[24] Bahrami (2008)                                    
.[25] Gabay et al. (2014)                                                                                                                                                                                                                                                                                         
  Climate Characteristics
 [32] Friedman et al. (2014)                                                                                                                                                                                                                                                                                                                                            
.[33] Kafle et al. (2009)                                                                                                                                                                                                                                                                                                   
  Needs, requirements and  
..constraints
.[34] Karakosta et al. (2010)                                                                                                                                                                                                                                                                                                
.[35] Karakosta et al. (2009)                                      
.[36] Investment Promotion Center                         
.[38] Parad (2014) 
  Energy Policy
 [40] Karakosta et al. (2010)                                      
.[41] State of Israel (2011)                     
.[42] Hemmings (2011)                                                                                                                                        
  Green Building Code -
  Assessment Tool
 [6] Meir et al. (2012)                                                                                                                                                                                                                                                                                                                                                                                                                     
.[43] Chamber of Commerce (2011)
  Building Types
 [46] Hillman et al. (2011)                                                                                                                                                                                                                                                                                                                                                                                                                     
.[48] United Nations (2013)
  Green Technologies and  
..Materials
 [50] Huberman et al. (2008)
  Code's/Tool's Application
 [6] Meir et al. (2012)                                                                                      
.[25] Gabay et al. (2014)                            
.[32] Friedman et al. (2014)
Special 
Characteristics
Legal Framework
Building Stock
Israel
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4.1. Special characteristics 
 
4.1.1. Socio-economic profile 
 
Socio-economic barriers and corresponding incentives play in important role in public 
attitude towards the adoption of the measures of green building codes. The potential energy 
cost saving itself is a sufficient motivation factor for improvement measures, as cost-
effectiveness is thought to be the most important criteria that stimulate the market over an 
investment in green buildings [2]. 
To analyze the economic potential for energy conservation and development of green 
building standards, the standard of living and social progress of the population in Israel has 
to be taken into account. Based on the official site of World Bank and its data, gross 
domestic product (GDP) per capita in 2013 is recorded at $36.151,2 and gross national 
income (GNI) per capita at $32.140,0.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.5: GDP per capita (current $) 
Source: http://data.worldbank.org/indicator/NY.GDP.PCAP.CD/countries/IL-?display=graph 
Fig.6: GNI per capita, PPP (international current $) 
Source: http://data.worldbank.org/indicator/NY.GNP.PCAP.PP.CD/countries/IL-?display=graph 
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Israel’s energy needs are covered through imported fuels, with a total energy use of 24 
Mtoe of oil equivalents in 2012, according to World Bank data, a value that is predicted to 
rise up to 48 Mtoe until 2025 [24]. Bahrami (2008) refers an increase of 44% in energy 
consumption compared to 1991, a growth that is considered significant in comparison with 
the corresponding increase in the EU energy consumption at the same period that is only 
15%.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
After becoming an OECD member in 2011, Israel had to comply with the terms of the 
Kyoto Protocol, which set targets for reducing greenhouse gas emissions, within a wide 
framework about environmental responsibility. In 2010 emitted 70.655,8 kt of CO2 [25]. 
Gabay et al. (2014) refer that “residential, office and retail buildings account for 65% of 
Israel’s entire electricity consumption. Air conditioning and lighting are currently 
responsible for 33% of Israel’s CO2 emissions, a share which is expected to rise to 50%”. 
Fig.7: Energy use (kg of oil equivalent per capita) 
Source: http://data.worldbank.org/indicator/EG.USE.PCAP.KG.OE/countries/IL-?display=graph 
Fig.8: Electric power consumption (kWh per capita) 
Source: http://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC/countries/IL-?display=graphdisplay=graph 
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Bahrami (2008) notes that the 30% of Israel’s final energy consumption is coming only 
from the household sector.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The cost of electricity in Israel currently is $0.18 (0.14€) per kWh, included all taxes [26], 
lower than most of Western European countries (The EU average price is $0.26 (0.20€) per 
kWh, according to Eurostat [27]). So, having a relatively low price of electricity and a 
quite high GDP and GNI per capita, especially among MENA countries, makes Israel a 
high electric power consumer. Despite the discovery of natural gas resources and its use in 
electricity generation in the mid-2000s, Israel remains among the top countries in OECD 
region that are carbon intensive, mainly due to Israel’s high dependence on fossil fuels in 
electricity generation and its low connectivity to neighboring electricity grids [28]. 
Nonetheless, it might be expected that CO2 emissions in Israel would be high enough 
because of high energy consumption, but were only 9,3 metric tons per capita in 2010. Due 
to all these statistics, Israel may lack the motivation to develop climatically aware building 
standards. This fact is more enhanced since March of 2013, when Israel began commercial 
Fig.9: CO2 emissions (metric tons per capita) 
Source: http://data.worldbank.org/indicator/EN.ATM.CO2E.PC/countries/IL-?display=graphdisplay=graph 
Fig.10: CO2 emissions from residential buildings and commercial and public services 
(million metric tons) 
Source: http://data.worldbank.org/indicator/EN.CO2.BLDG.MT/countries/IL?display=graph 
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production of natural gas and sells natural gas currently at just $0,013 (0.01€) per kWh 
[29] (The EU-28 average price is $0.09 (0.07€( per kWh [27]). U.S. Energy Information 
Administration (EIA) refers on its official site that natural gas will be the main source for 
electricity generation in Israel in the next decade, so electricity prices are meant to be even 
lower than today [30].  
While Israeli population is only around 8 million in 2013 (8.059.400) according to world 
bank data, it has experienced rapid development, a fact that affects energy, water and 
various other resources consumption, even through buildings’ construction and operation. 
Israel Electrical Company studies point out that appropriate environmental conscious 
design can lead to energy savings up to 40% regarding energy consumption of buildings 
[31].  
 
 
 
 
 
 
 
 
 
 
 
 
 
However, Lee et al. (2004) talk about the difficulties in accurate quantification of costs and 
benefits related to the code’s implementation because of environmental benefits are not 
directly expressed in dollar values. Furthermore, the evaluation of each improvement 
measure focuses on the private benefit of buyers and users, excluding any transaction costs 
such as cost for performance measurement, monitoring or costs of code’s violations. These 
facts are also observed in Israel, as there is no reference neither in the existence of such 
procedures nor for their costs.  
Other motivation barriers according to Lee et al. (2004) exist in the case that the rental 
revenue or the operation and maintenance costs are much higher that the potential energy 
cost saving and also in the case of lacking of funding sources for financing measures of 
Fig.11: Population, total 
Source: http://data.worldbank.org/indicator/SP.POP.TOTL/countries/IL-?display=graph 
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energy efficiency. Information about the first one are not enough in order to have a 
sufficient figure for Israel in this field, but for the next one, Ministry of Energy and Water 
offers a discount (20%) to costumers that reduce their consumption. Additionally, Israeli 
government gives out subsidies for replacing inefficient appliances in low income 
households, especially refrigerators and lighting systems [6].  
 
 
 
4.1.2. Climate characteristics 
 
It is worth noting what Friedman et al. (2014) point out at their study that the cost 
effectiveness of green buildings is strongly affected by the local climate.  
Israel is located in the subtropical dry land zone between latitudes of 29.5◦ and 33.5◦ north 
of the Equator. The length of the country is about 450 km from north to south and the 
maximum width occurs in the northern Negev and is about 110 km [33]. Israel is situated 
in an especially sensitive climatic area at the transition from a dry climate of the inner 
desert to a sub-humid climate of the Mediterranean era and according to Kafle et al. (2009) 
despite the small country’s size, the climate shows considerable variability and change 
across minor distances. 
United Nations Environmental Programme and United Nations Convention to Combat 
Desertification define four dry land zones that, according to the above mentioned study, all 
appears in Israel: hyper-arid, arid, semi-arid, dry sub-humid. That is the reason why the 
climate is characterized by a completely dry summer in June, July and August and a heavy 
rainy season that begins around September and ends in May.  
Israeli climatic trends are based on three parameters [33]:  
 average annual temperature  
The rise in average annual temperature of 1◦C was recorded in the early years of 
21
st
 century in Tel Aviv-Sede Dov caused basically by urbanization effects. A 
warming trend is also noticed in the northern Negev and in the inland in the eastern 
part of Israel, as well. It is worth mentioned that 1997 to 2006 are among the 
warmest years since 1850.  
 annual precipitation 
In the coastal plain, only meteorological station of Negba showed a decrease in 
rainfall for the period 1970–2002. The other three stations showed positive trends. 
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In the eastern inland parts, all four stations showed a negative trend meaning 
decrease in rainfall. The variation in the precipitation may be affected of the 
proximity to the sea. 
 and annual aridity index P/PET, where P symbolizes Precipitation and PET 
symbolizes Potential Evapotranspiration 
In the coastal plain, the meteorological stations showed a negative trend for the 
areas of Tel Aviv and Negba and positive for the areas of Ein HaHoresh and Hazor-
Ashdod. The stations in the eastern inland part of Israel, from north to south, 
showed a trend to increase aridity, as P/PET values showed a negative trend. 
So, Kafle et al. (2009) notice that along the Mediterranean coast P/PET values remain 
about the same level, just like the average annual precipitation. However, in the inland 
parts these values are declining. This indicates that the climate has become more arid in the 
desert areas of Israel.  
Based on the above and according to the same study, temperature and rainfall relationships 
were detected. The editors refer that in the coastal plain, Negba showed a considerable 
negative correlation, meaning that 1◦C increase in the mean annual temperature is 
connected to a reduction of 147 mm in the mean annual precipitation. In the eastern inland 
parts significant negative correlations were noticed. An increase of 1◦C increase in mean 
annual temperature is associated to a decline in precipitation of about 120 mm. In the 
Negev area, significant negative correlations were also referred, with a 40 mm decrease of 
mean annual precipitation in relation to an increase of 1◦C in mean annual temperature. So, 
it is obvious that the relationship between temperature changes and precipitation show 
negative correlations in all cases. 
 
 
 
 
 
 
 
 
 
 
 
Fig.12: Average monthly temperature and rainfall for Israel from 1990-2009 
Source:..http://sdwebx.worldbank.org/climateportal/index.cfm?page=country_historical_ 
              climate&ThisRegion=Middle%20East&ThisCCode=ISRdisplay=graph 
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Friedman et al. (2014) point out that if the climate is mild, the potential benefit may be 
rudimentary. It is observed that as the climate becomes more extreme (either cold, in the 
case of Jerusalem, or hot, in the case of Eilat), benefits are even higher, whereas in milder 
climates (Tel Aviv and Be'er Sheva) benefits are smaller or even negative meaning that 
energy savings are lower than the investment cost. 
The same study examines several strategies for energy retrofit of existing building 
envelopes and come to the conclusion that most of them, such as wall insulation and high-
quality window installations, are not cost-effective to the end-user at current electricity 
costs because of modest heating and cooling budgets. Only roof insulation is thought to 
have an economic benefit, but it has an extended payback period, around 15 to 30 years, 
depending on the climate zone. 
 
 
 
4.1.3. Needs, requirements and constraints 
 
Israel has continuously increasing energy needs that mainly concerns households’ 
electricity supply and energy efficiency needs. Electricity for households emerges as a 
need of high priority, since households’ electricity consumption is one of the main reasons 
for the increase in Israel's annual energy consumption. Energy efficiency needs in building 
sector, in general, as well as electricity use for industry is also an important energy service 
for Israel [34]. 
In the context of the Kyoto Protocol, Israel has adopted the Clean Development 
Mechanism, known as CDM, which is an emissions trading mechanism that promote 
energy efficiency measures among many other energy protection issues. Karakosta et al. 
(2010) say that, ideally, a CDM project assesses the potential of GHG emission reduction 
of an ongoing project, as well as the technology needs and sustainable development 
opportunities in the area that the project occurs. According to Karakosta et al. (2009) the 
areas with the largest CDM potential are energy sector and waste management. As far as 
energy sector, it has to be mentioned that Israeli rate of growth of electricity consumption 
is extremely high resulting in more GHG emissions. This fact can change by technological 
improvements and the use of energy efficiency policies.  
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In that extend, it must be mentioned that science and technology in Israel play an important 
role so they are of the country's most highly developed sectors. According to the Ministry 
of Industry, Trade and Labor, the amount spent on research and development (R&D) in 
relation to gross domestic product (GDP) was the highest in the world in 2008, making 
Israel e center of innovation and technological excellence [36]. 
In 2012, the research company Startup Genome ranked Tel Aviv was second in the list of 
the best places for high-tech startup companies after Silicon Valley [37]. As far as the 
energy sector in particular, in 2010 Israel Institute of Technology (Technion) organized 
the Grand Technion Energy Program (GTEP) that brings together top researchers from 
nine different fields related to energy science and technology. GTEP targets are defined in 
respect of research and development over four interconnected fields: alternative fuels, 
renewable energy resources, energy storage and conversion and energy conservation.  
As Israel is internationally competitive in technology sector, the country is thought to hold 
a strong position also in “clean tech”, mainly due to increasing global demand. Since today 
Israel has hit another high position as it leads the 2014 Global Cleantech Innovation Index, 
mainly because of the necessary innovation level of the country and also due to its smart 
management of a resource-constrained topology developing innovative technologies in 
alternative energy sources and especially in the solar energy field [38]. The following 
graph of OECD study (2011) shows technologies used in Israel in order to enhance climate 
change mitigation, including energy efficiency in building sector. 
 
 
 
 
 
 
 
 
 
 
 
 
However, regarding energy efficiency in specific, there is not sufficient research to 
demonstrate an integral figure of the technologies used in Israel in this sector. Only 
Fig.13: Technologies with direct or indirect climate change mitigation potential 
Source:..OECD (2011) 
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Karakosta et al. (2009) present the results of some questionnaires that are shown in the 
following figure that depicts the ranking of various energy technology needs based on the 
stakeholders’ responses in the questionnaires. It is observed that electricity for households 
- both rural and urban - electricity for services and energy efficiency in industry has 
obtained the highest priority by stakeholders. 
 
 
 
 
 
 
 
 
 
 
 
 
 
At the same study, 42 alternative sustainable energy technologies were identified regarding 
energy services such as electricity generation, energy efficiency, heating, cooling, cooking, 
municipal solid waste, methane capture, CO2 capture and transport. According to 
stakeholders’ interviews, the variety of the alternative sustainable energy technologies has 
been evaluated and ranked. The graph below depicts the most promising alternatives of 
them.  
 
 
 
 
 
 
 
 
 
 
Fig.14: Needs and priorities by stakeholders 
Source: Karakosta et al. (2009)  
Fig.15: Promising energy technologies 
Source: Karakosta et al.  (2009)  
N1  Electricity for Industry 
N2  Electricity for Agriculture 
N3  Electricity for Households (rural) 
N4  Electricity for Households (urban) 
N5  Electricity for Service Sectors 
N6  Heat for Industry  
N7  Heat for Households 
N8  Heat for Service Sectors 
N9  Energy for Cooling for all sectors 
N10  Energy Efficiency in Industry 
N11  Municipal Solid Waste Management 
0 = n/a                   1 = very low                 2 = low                 3 = medium                 4 = high                  5 = very 
high 
0 = n/a               1 = very low              2 = low              3 = medium              4 = high               5 = very high 
T1  Fuel Switch: Coal-to-Coal 
T11  Solar Lanterns 
T12  Solar PV 
T13  Wind Energy 
T24  Solar Thermal 
T31  Solar Cooling/Hybrid Systems  
T33  Energy Savings in Buildings 
T34  Compact Fluorescent Lamps 
T38  MSW for District Heat or Electricity 
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As a result, Karakosta et al. (2009) record that energy saving in buildings is among the 
highest-weighted issues. Sustainable building design principles are considered suitable 
technologies for the country of Israel, especially technologies that reduce energy demand 
in households. According to the stakeholders energy efficient technologies have already 
been applied in buildings construction in Israel and building standards includes principles 
of sustainable building design, which encourage reduction in energy use in buildings. 
Lighting in particular is considered as one of the energy areas that mainly affect energy 
consumption and as a result it needs be more efficient. That is the reason why there 
energy-saving lamps in Israel is of high-preference by households despite the high price of 
these lamps. 
 
 
Sustainability Benefits T33 
1. Economic benefits/impacts  
1.1. Energy-supply diversification  
1.2.  Replicability potential X 
1.3.  Lower dependency on imported fuels  
1.4.  Energy-supply/transmission reliability X 
1.5.  Energy price stability  
1.6.  Contribution to Israel’s economic development X 
2. Environmental benefits  
2.1.  Local clear air  
2.2.  Global CO2 emission reduction X 
2.3.  Resource saving X 
2.4.  Land protection  
2.5.  Water management (quantity and quality)  
2.6.  Solid waste management  
2.7.  Natural conservation  
2.8.  Reduction of environmental risks  
3. Social benefits  
3.1.  Socio-economic welfare especially poverty alleviation  
3.2.  Health care X 
3.3.  Education X 
3.4.  Communication and transport  
3.5.  Public governance X 
3.6.  Empowerment, e.g. participation in decision-making or training  
 
 
 
 
 
Table 16: Sustainability benefits of promising energy technologies 
Source: Karakosta et al. (2009)  
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Barriers T33 
1. Limited present affordability X 
2. High investment costs  
3. Limited availability of spare parts and maintenance expertise X 
4. Quality control problems X 
5. Investment climate, limited transparency, lack of investment protection X 
6. existing domestic legal/institutional frameworks  
7. lack of energy subsidies  
8. administrative bureaucracy X 
9. lack of transparent decision-making procedures X 
10. Negative impact on community social structures  
11. State-ownership of enterprises  
12. Regulatory regimes  
13. Availability of cheaper but less sustainable alternative technologies X 
14. Lack of knowledge to operate and manage new technologies  
15. Lack of local/regional financing resources for technology implementation  
16. Lack of effective publicity for investors and the public X 
 
 
 
 
 
4.2. Legal framework 
 
4.2.1. National energy policy 
 
As previously was mentioned, after Israel becoming a member of OECD in 2011, 
government policy has to comply with the Kyoto Protocol, which set targets for reducing 
greenhouse gas emissions, within a wide framework for environmental responsibility, 
including CDM project. 
The Kyoto Protocol is the primary standard in Israeli regulatory system since December of 
1998, when Israel signed the treaty. In March of 2004 Israel ratified Kyoto Protocol that 
came into force one year later (February 2005). After that, Israel is characterized as a non- 
Annex 1 party to the Climate Change Convention [39].  
MENA region has already 71 CDM projects, having as dominant country Israel with 28 
projects waiting for approval from local DNA (up to 2009) [40].  
 
Table 17: Barriers of promising energy technologies 
Source:  Karakosta et al.  (2009)  
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The table below presents a SWOT analysis to figure out Israeli experience over CDM 
policy.  
 
Strengths 
- Technological and scientific expertise 
- Wide range of relevant data well 
documented and published 
- Financial stability 
- Defined legislative procedures and 
clear environmental regulations 
- Well structured DNA, sufficiently well 
equipped 
Weaknesses 
- Lack of obligatory standards to support 
energy efficiency technology 
development 
- Insufficient incentives for investment in 
energy efficiency technologies  
- Insufficient cooperation between 
industries and R&D 
Opportunities 
- Good potential for a range of CDM 
activities 
- Advanced and matured RES and ENEF 
technologies 
- Export opportunities of technologies  
- Increase of public awareness 
- International cooperation  
 
Threats 
- Investors decreasing interest in CDM 
projects 
- Israel joining the OECD 
- Israel’s governmental future CDM 
orientation 
 
 
 
 
 
In this context, some recommendations and directions upon policies and strategies and that 
can minimize threats and convert weaknesses into strengths in order to promote CDM 
development in MENA region and especially in Israel are the following [40]: 
Fig. 16: The MENA region’s CDM activity 
Source: Karakosta et al. (2010)  
Fig. 17: CDM Projects Pipeline for Israel  
Source: Karakosta et al. (2010)  
Table 18: SWOT analysis – the Israel case  
Source: Karakosta et al. (2010)  
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- Assistance to project developers (improve undertaking of CDM opportunities, 
accessible information for people to uptake a CDM project). 
- Programmes of training support for adequate installation, operation and 
maintenance, and management skills to improve transfer of technologies and local 
benefits. 
- Improvement of regulatory system regarding energy policy that can support CDM 
projects through identification of barriers and opportunities and also can promote 
CDM diffusion, through independent regulatory entity, opening-up of the energy 
market and clear strategies for procedures and tariffs. 
- Public Awareness Strategies through information dissemination in local languages. 
 
In spite of Israel’s ratification of the Kyoto Protocol in 2004, it was a non-Annex 1 party to 
the United Nations Convention on Climate Change. Therefore it had no obligation towards 
particular emission-reduction target. Later on, the responsible authorities tried to establish 
such a target that will be achieved through the implementation of two government 
decisions that are already into force [41]
 
and
 
focus on renewable electricity production and 
on energy – efficiency programmes: 
 Energy efficiency: 20% reduction in electricity consumption by 2020 (a September 
2008 Israeli government decision), 
 Renewable energy: generation of 10% of Israel’s electricity from renewable 
sources by 2020 (a January 2009 Israeli government decision). 
 
According to consultancy companies of Heifetz and McKinsey, energy efficiency 
measures in particular are expected to reduce electricity demand by 20% below BAU 
baseline (2005) by 2020. The baseline estimates a mean annual growth of 3.4% in GDP 
and consequently the levels of electricity demand in 2020 at about 80 billion kWh. 
However, adopting the energy-efficiency target electricity demand growth will drop to 
1.6%. Taking into account the target of 10% use of renewable in electricity generation by 
2020, the rate of non-renewable electricity consumption will be even lower [42]. 
Based on the above government policy, the Israeli Ministry of Environmental Protection 
declared [41] that $620 million for GHG emissions reduction are going to be spent till 
2020 as far as energy efficiency, green building, sustainable transportation system, 
education and information. In particular, an investment of about $8 million will occur to 
promote projects for green buildings, both new and existing. 
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As it was previously mentioned, Israeli government aims at 20% savings in electricity 
consumption till 2020 using energy efficiency measures such as [41]: 
 Economic incentives for usage of energy-efficient light bulbs instead of 
conventional ones. 
 Subsidies for buying energy-efficient electrical appliances, driving away 
conventional and low energy efficient air conditioning units and refrigerators. 
 Higher taxes on non-efficient electrical appliances. 
 Incentives for energy efficiency surveys. 
 Improvements in energy efficiency standards. 
Operation of buildings in Israel is the main source of more than 60% of country’s 
electricity consumption and 40% of country’s water use. Wise sustainable planning and 
implementation of environmental methods, green technologies and materials in buildings, a 
70% reduction of building waste, a 10% of water consumption and a 30% of electricity 
consumption possibly can be achieved [41]. 
In this context, the Ministry of Environmental Protection and the Israel Standards 
Institution launched in 2005 the Israeli Green Building Standard (revised in 2011) that 
adopts principles of international standards and is adapted to local climatic conditions and 
construction methods. The implementation of the standard takes place in various sectors, 
such as government buildings and local authorities and organizations are urged to 
assimilate the new regulations through public information campaign to excite public 
awareness, appropriate professional training of contractors and academic training and 
instruction. 
 
 
 
4.2.2. Green Building Code 
 
Researches on green growth [2] point out that in spite of positive changes in attitude of 
businesses and individuals towards the sustainable development, emission reduction and 
energy consumption remain more or less at the same levels. Definitely, more effective 
means should come to the foreground to favor greater efforts and compelling signatories of 
Kyoto Protocol to comply with its indications. According to Lee at al. (2004), this could be 
achieved through a well-articulated policy mix that incorporates the existing voluntary 
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instruments into the regulatory ones. Voluntary assessment tools, which are into 
prominence since early 1990s and will be analyzed later on are user-friendly and help 
building owners and construction companies to reach the desirable targets in building 
sector. However, thorough literature review about mandatory codes returned moderate 
results of implementation experience and obligatory regulations are still the main lack of 
Israel policy upon green building development. So, as mandatory green codes seem to be 
necessary for achieving GHG emission reduction goals of building stock, Israeli 
government needs to take further actions about the obligatory implementation of green 
standards in building sector.     
 
 
 
4.2.3. Assessment Tool 
 
In order to achieve the previously mentioned targets, policy making body launched the 
establishment of Israeli Green Building Standard IS 5281, officially coming into force in 
2005, covering residential and office buildings. Because of its drawbacks that were figured 
out after its entry into force, Standards Institute of Israel published in 2011 the revised 
version of IS 5281, that has been expanded and now covers more buildings types including 
healthcare, educational, retail and public buildings and also tourist accommodation. To 
date, the standard is voluntary, but the influence in the market is growing fast, as public 
awareness rises, too. Hence, contracting companies show it as a promising marketing tool 
[43].  
SI 5281 can be applied to both new and existing buildings that undergo renovation 
exercises and comply with specific requirements and criteria. If a building complies with 
these criteria is certified and labeled as ‘sustainable building’. 
According to Tel Aviv and Central Israel Chamber of Commerce [43], SI 5281 aims to: 
 Reduce the environmental impact of buildings 
 Provide a higher quality of life for building occupants 
 Enable buildings to be recognized for their environmental benefits 
As the Chamber of Commerce [43] refers, the Standard is applicable to assess the 
following building projects: 
New buildings – a construction and its surroundings that constitutes a new structure, 
independent or extension of an existing one. 
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Existing buildings under renovation – construction that results in the remodeling of the 
building envelope and its elements and, on completion of the works, this remodeling will 
impact on the performance of the building. 
The term ‘elements’ includes: 
a. Building envelope elements such as walls (including glazing), floors and roofs, 
(including roof lights). 
b. Building services elements such as lighting (artificial and natural), heating, cooling, 
mechanical ventilation and water/drainage systems. 
In both cases, new and existing buildings, there are two stages of assessment process [43]: 
- Stage A: Assessment of the construction phase and the design of the building 
structure (this phase occurs before the beginning of the working on site). 
- Stage B: Assessment of the operation of the building and comparison of the real 
performance with what was expected. 
The next table figures out the various possible labels for a building based on the number of 
collected points.  
 
SI 5281 – Sustainable Buildings Rating Total points 
Sustainable building 55 – 64 
Silver sustainable building 65 – 74 
Gold sustainable building 75 – 82 
Platinum sustainable building 83 – 89 
Diamond sustainable building 90 or more 
 
 
 
The Chamber of Commerce [43] outlines the process for taking a green building label 
using a scoring sheet: 
1. For each section the number of points awarded must be determined by an assessor 
in accordance with the Standard’s assessment criteria (column 2). 
2. The percentage of the points achieved is calculated for each section (column 3). 
Points Achieved (column 2)/ Points Available (column 1) and multiply by 100 
3. The percentage of points achieved is then multiplied by the corresponding 
environmental weighting which gives the section score (column 5). % of Points 
Achieved (column 3) x Section Weighting (column 4) 
Table 19: ‘Sustainable Building’ label ratings  
Source: Chamber of Commerce (2011)  
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4. The section scores are then added together to give an overall score. This score is 
then compared to the ratings in table 1 below and, provided all minimum standards 
have been met, the relevant green building label is achieved. 
 
 
 
 
At this point, it is worth mentioned that green building design and construction varies 
among different countries as they depend strongly on local climatic conditions. As a result, 
the assessment criteria for green buildings are determined in such a way that they suit the 
requirements of the locals. This is reflected in the slightly different categories of each 
assessment tool and especially in the different point allocation in these categories. 
So, after the analysis of the context of SI 5281, they are presented the following tables that 
figure out the available credits of each category of SI 5281 compared to those of LEED 
and BREEAM. It is observed that although Israeli standard is based on LEED principles, 
after its revision it contains almost the same assessment categories with BREEAM [6], 
with the exception of category of pollution that in BREEAM holds a separate field. 
 The weightening of the categories do not show huge differences between the two 
assessment tools. Energy, health and wellbeing and site are the fields with the highest 
rating, materials and transport occupies a middle position and waste is of the lowest-
weighted categories. The main differences concern innovation and management. The first 
SI 5281 Section 
Points 
available 
Points 
achieved 
% of points 
achieved 
Environmental 
weightening 
Section 
score 
1. Energy      
2. Site      
3. Water      
4. Materials      
5. Health and wellbeing      
6. Waste      
7. Transport      
8. Management      
9. Innovation      
Total Score  
SI 5281 Rating  
Table 20: ‘Sustainable Building’ scoring sheet  
Source: Chamber of Commerce (2011)  
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one plays an important role for Israeli code covered 8,2% of the available points, unlike 
BREEAM that assesses the same category with only 1,5% of the total possible score. The 
great importance that Israel attaches to novel technologies is resulted from the high 
technological level of the country (that it will be discussed later on).On the other hand, 
management that has a key aspect in BREEAM with an upper available point limit at 
16,7%, in SI 5281 occupies numerically one of the latter categories with 7,5% (only 
transport and waste have lower percentage), a fact that indicates the absence of institutional 
authorities from the process of green building assessment.   
Furthermore, the category of water efficiency measures has the double percentage in the 
case of SI 5281 formed at 12,3%. It may be expected to be higher because of the climatic 
conditions and the water scarcity besetting MENA region, however, Israel is characterized 
of an efficient water use in the latest years according to Meir et al (2012) as it has a huge 
desalination plant in Sorek in the center of the country. For Israel, where desert covers two 
thirds of its territories, water-saving technologies are of major importance. The 
International Water Association (IWA) has ranked Israel as a leader in innovative methods 
for reducing "nonrevenue water," meaning water lost in the system before reaching the 
customer [44].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 21: SI 5281 point allocation  
Source: Chamber of Commerce (2011)  
Table 22: LEED point allocation  
Source: Giama et al.  (2012)  
Table 23: BREEAM point allocation  
Source: Giama et al.  (2012)  
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Another worth commending point in the context of green building assessment tools and, 
hence, in Israeli tool SI 5281, is the recognition of other dimensions of sustainability than 
environmental aspect. 
World Bank uses the sustainability’s definition of the report of the World Commission on 
Environment and Development [45]: 
"Development that meets the needs of the present  
without compromising the ability of future generations  
to meet their own needs." 
This report claims that sustainable development has tree interconnected goals, 
environmental, economic and social development, that should in the basic concept of the 
strategic framework of all countries – developed and developing. According to the report: 
“Physical sustainability cannot be secured unless development policies pay attention to 
such considerations as changes in access to resources and in the distribution of costs and 
benefits”.  
As Zuo et al (2014) refer recent developments or revisions of existing tools, such as 
Australia’s Green Star tool, consider of pilot studies concerning the recognition of social 
and economic aspects of sustainability. However, in Israel’s green building policy there is 
no level of adoption of triple line approach in its assessment tool, as the tool contains 
references only on environmental criteria of green building design and construction.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 18: Cycles of sustainability  
Source: http://s1.hubimg.com/u/5581156_f520.jpg 
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4.3. Building stock 
 
4.3.1. Building types   
 
As far as the constructions completed during 2010, according to Hillman et al. (2011), 4.3 
dwellings were corresponded to 1000 residents, a rate quiet low as in 1990s the same rate 
was 8.5 and in its peak during 1992 was 13.7. Based on a statistical abstract of the Central 
Bureau of Statistics (CBS) of Israel [47] that records the completed residential 
constructions annually from 1957 to 2013, it can be concluded that from 2008 up to now 
number of dwellings increased every year but the rate of increase slowed down, a trend 
that is going to be enhanced from 2016 till 2030 in the same way as the rate of increase in 
total population, according to a United Nations’ study of 2013 [48]. 
A total recording of building stock does not exist yet about Israel. The only relevant data 
come from the CBS that refers on 2.258.900 households in 2012 with a housing density of 
3.3 persons per household [49]. The following graph depicts the monthly households’ 
expenditure in 2010 pointing out that energy-related expenditure holds the reins of the list.    
 
 
 
 
 
 
 
 
 
 
 
4.3.2. Green technologies and materials  
 
As energy consumption and its related emissions occur as a great extend because of 
buildings’ operation, building sector pays increasing attention in environmental quality and 
focuses both in energy efficiency measures for the buildings’ ongoing use and in buildings’ 
“embodied” energy. This second factor, according to Huberman et al. (2008), is 
Fig. 19: Components of monthly dwelling and household maintenance expenditure in 2010 
(national currency)  
Source: Hillman et al. (2011) 
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responsible for 60% of the energy consumption in the total life-time of the building and it 
can be reduced by 20% in case of usage of “alternative” materials during construction 
stage. 
A literature review on type of materials used in Israeli building sector has not turned back 
comprehensive results in order to obtain a representative point of view. The most 
characteristic example on this direction comes from the Negev desert that has increased its 
construction the latest decades like many other peripheral areas did due to rapid population 
growth and the consequent overcrowding of the city centers. The Negev occupies 65% of 
Israel’s territories but only 8% of its total population prefers this area as settlement due to 
long transportation distances and to the harshness of desert climate that affects energy 
demand in buildings [50]. However, the example of Negev is worth mentioned as it is an 
integrated approach on buildings’ materials and technologies that reduces energy 
consumption.
 
Lightweight construction was not been takes into account in the study of Huberman et al. 
(2008), since it is climatically inappropriate for this region and as a result uncommon for 
residential buildings. After a thorough methodological approach, the study comes to the 
conclusion that a modern but climatically suitable desert building of appropriate materials 
is the best case scenario. So, Huberman et al. (2008) analyze a modern building of cast 
reinforced concrete for floor and ceiling slabs as well as for external walls that is covered 
by extruded polystyrene of high thermal resistance and is protected by the exterior layer of 
stone that is 5 cm thick. The roof has also exterior insulation of high resistance [50].  
Building practices traditionally were based on local raw materials and human energy. On 
the contrary, modern construction methods harness vast quantities of fossil fuels for the 
manufacture and transportation of building materials and product [50]. So, as far as the 
transportation energy of the example case, researchers assumed that the products used in 
construction stage are local and manufactured in Beer-Sheba using resources within a 50 
km radius of the city location. Moreover, on-site construction of the building requires 
energy that is expressed as a percentage of the total material embodied energy and comes 
to the level of 8% [50].  
Therefore, it became obvious that there is a necessity for the development of strategies that 
ensure low energy demand not only in buildings’ operation but also in buildings’ 
construction. This verification becomes even more indispensable and the role of embodied 
energy is growing fast especially as operational energy demand becomes lower due to 
green building developments and energy savings are growing. These savings may be 
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acquired either through the use of renewable energy resources in the energy production 
process, or from the recycling of the used materials and products that enhances also the 
reduction of the polluted emissions and the depletion of natural resources. Huberman et al. 
(2008) refer that: “Alternative materials using waste or local resources can be utilized in 
the creation of more sustainable desert architecture, minimizing energy demand while 
enhancing the quality of the built environment”. 
 
 
 
4.3.3. Code’s / Tool’s applications 
 
Green building field obviously is an integral part of the construction industry but also 
affects other sectors, too. According to Lee et al. (2004), green buildings are strongly 
related to the market demand side, meaning needs of constructors, buyers and users. As a 
consequence, government policies should pay attention to their demands and guarantee 
their satisfaction in order for green buildings to become widely accepted. 
Lee et al. (2004) claim that marketing professionals have already realized that declaring a 
product as environmentally friendly will impose them in the market more competitively 
and expand their market share. This can occur in the case that possible buyers and users are 
aware of green building benefits and are interested in this sector. In Israel, constructors 
have already started to use the standard as a promotional tool and advertise their companies 
under a green label with green buildings that are efficiently operated using better 
insulation, HVAC systems, efficient light bulbs etc. 
Gabay et al. (2014) refer to 45 certified buildings and another 180 buildings (residential, 
public and office buildings) submitted for assessment up to 2013, but all of them are based 
on the original version of the standard. However, Ministry of Environmental Protection, up 
to August of 2013, records 74 certified structures, most of which are residential, though 
some of them are offices, but still using the 2005 version of the standard (only the Nofei 
Yam School in Tel Aviv has been certified under the upgraded standard) [51]. This 
increase in the number of certifications is explained by the decision of Israel’s largest 
municipalities, forming the Forum 15, to adopt building methods along the line of local 
green building standards [6]. 
There are also data about green buildings in Israel concerning LEED certifications that 
include 44 projects, the majority of which are offices of huge international or local 
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companies (IKEA, Intel, HP, Mercedes, Citibank etc.). There are also plenty of certified 
educational buildings (schools, campus, research center etc.). Israeli residential sector has 
no registered certifications in LEED [52].  
Despite the above, the inventory of green buildings in Israel is not large enough to allow an 
integrated evaluation and refers only to the number and the kind of use of the certified 
buildings. However, Gabay et al. (2014) go one step forward and present a representative 
cost-benefit model that is meant to allow an adequate assessment of costs and benefits of a 
green building. With the focus on an office building, it covers both private and government 
sector, and it is based on the primer version of IS 5281 standard, as primer and revised 
version are more or less the same in terms of office buildings. 
After the necessary assumptions as far as the future prices in the energy sector of Israel 
(3% average increase in electricity prices per year, 4% in water prices, constant interest 
and inflation rate, 5% and 1.9% respectively) and with building’s life cycle assumed to be 
50 years [25], the study points out that the additional cost of a green building is between 
4.33% and 11.6%, 75–96% in the name of energy saving improvements. As the study 
refers “for a medium standard large building, 93% of the extra cost (almost US$320,000) 
is due to changes meant to reduce energy consumption”. From the benefits point of view, 
green building is meant to boost worker productivity in the offices through improved 
working conditions, including natural air and lighting and lower exposure to toxic 
materials. 
The return on investment (ROI) of the model was examined from both the entrepreneur 
and society’s side. The latter enjoys direct and indirect benefits, too. Examining the ROI, 
the study came to the conclusion that the excess investment on energy saving measures is 
returned within four years for small building and in three for a larger one. Furthermore, 
Friedman et al. (2014) point out that a constant increase in electricity price of only 1% to 
2% annually improves the return on the investment at a great extent, both from the 
individual as well as from the societal point of view.  
 
In order to enhance the application of the green building policies in Israel, Israeli green 
building tool is examined and discussed over a range of issues such as their transformation 
into an integrated model, the technological requirements for the adoption of greener 
measures, the market reaction so far and the economic incentive mechanisms for 
constructors and end-users. However, further efforts and measures are required to 
strengthen the effectiveness of the regulations and codes about green building rating, such 
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as the enhancement of regulatory control, the development of an upgraded scientific 
background and the overall public awareness on this field. 
 
 Education 
As consequence of the above, there are no adequate information about the level of 
knowledge of the green building scientists and experts in Israel. Lee et al. (2004) refer that 
knowledge barriers are of the main weaknesses of the implementation of the assessment 
tools. The absence of such data may indicate the existence of knowledge barriers in 
scientific field in Israel, like the lack of scientific staff that can determine the efficiency of 
a building based on tool’s criteria or the lack of knowledge and skills to identify causes of 
inefficiency. 
 
 Public awareness 
An accurate cost-benefit analysis of an investment in green building leads to the optimum 
ratio between the amount of used energy with the minimum cost [2]. In this case, buyers 
and users, that have the technical and financial resources, are interested in investing in 
whatever is needed to reduce operating costs of the building. However, the absence of 
recorded data about the buildings that are certified under SI 5281 indicates, among several 
other factors, the defective public awareness in Israel on this field. Local attitude about 
efficient use of energy in buildings seems to be insignificant.  
 
 Institutional factors 
According to Lee et al. (2004), green building codes determine the minimum energy 
performance criteria for buildings and although they are originally intended for mandatory 
implementation, in fact they are usually implemented on a voluntary basis, such as the 
green building energy codes for Israel. What differentiates regulatory from voluntary 
instruments is the public attitude to them, as the former one cannot be ignored, whereas the 
response to the latter one is optional [2]. 
 
The Israeli Ministry for Environmental Protection in conjunction with the Standards 
Institute of Israel launched in 2005 the original version of green building standard SI 5281, 
which was revised two years later from Israeli Green Building Council (ILGBC) together 
with governmental bodies [6]. Short of that, there is still no obligation neither for the local 
construction industry nor for the buyers and users of a building about the mandatory 
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adoption of the measures of SI 5281 standard. Institutional administrative bodies are not 
referred as accountable for monitoring the compliance with the regulations and no data 
have found concerning the existence of a mechanism that is responsible for penalties in the 
case of code’s violations.  
The absence of an organized institutional treatment in energy codes is of the main 
drawbacks for their proper operation. As Lee et al. (2004) refer on their study, a green 
building code without regulatory support, even when well-received by industry and fully 
public awareness exists, provide little incentive for investing to them. 
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Table 24: Israel’s literature table (data)  
 
GDP per cap. (2013): $36.151,2
GDP (2013): $ 291.357.078.730,0
GNI per cap. (2013): $32.140,0
GNI (2013): $ 285.843.001.585,5
Energy use per cap. (2011): 3.044 kgoe
Energy use (2011): 24.079,4 ktoe
Electricity consumption per cap. (2011): 6.925,6 
KWh
Electricity consumption (2011): 53.783 million kWh
Electricity consumption by residential sector (2011): 
15.921 million kWh
CO2 emissions (2010): 33.615.389,0 kt
CO2 emissions from residential sector (2011): 2.700 
kt
Population (2013): 8.059.400
Dry climate in the inner desert
Sub-humid climate in the Mediterannean 
Average annual temperature: 19,5oC
Average annual rainfall: 25,04 mm
Need for alternative sustainable technological 
improvements
Lack of properly educated scientific staff
Green Building Code No developed green building code
Assessment Tools
Israel Green Building Standard SI 5281                                                                                              
US Green Building Standard LEED
Building Types No available data in literature
Green Technologies and 
Materials
No available data in literature
74 buildings certified by SI 5281, mainly of 
residential sector
44 buildings certified by LEED, mainly commercial 
and public buildings
Legal 
Framework
Energy Policy
Kyoto Protocol (CDM policy):                             
20% reduction of electricity consumption by 2020
Building Stock
Code's/Tool's Application
Literature Table
Special 
Characteristics
Socio-economic Profile
CO2 emissions per cap. (2010): 9.3 tn
Climate Characteristics
Needs, requirements and 
constraints
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Table 25: Israel’s evaluation table   
 
Higher importance of innovation criteria than BREEAM
Low weightening in management sector unlike BREEAM
Indication of water scarcity in the area
Absence of social and economic aspect of sustainability
20% discount to customers with reduced electric consumption by 
Ministry of Energy and Water 
Governmental subsidies for inefficient appliances' replacement
High electricity consumption levels because of relatively low price 
of electricity and high GDP and GNI
Lack of information platform about number and types of buildings 
certified by SI 5281
SI 5281 attractiveness to residential sector
Offices (especially well-known companies) and public buildings turn 
to LEED
Underdeveloped materials and components market 
Absence of implementation and monitoring of the system
Absence of penalties in case of code's violations
High technology level in Tel Aviv and Jerusalem
Tel Aviv, 2nd place in the world for hightech companies in 2012
High amount spent for R&D studies
Scientific education
Lack of appropriate educated personnel upon the right application 
and use of green building codes
Public awareness
Lack of information centers, campaigns etc. that aware end-users for 
the benefits of energy efficiency measures
Evaluation Table
Tool's context
Economic barriers
Market reaction
Institutional factors
Technological sector
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5. Israel: proposed action plan towards energy efficiency 
 
5.1. Strategic Plan 
 
Summing up the previous chapter, Israel’s territories occupy a small area which is densely 
settled at the regions that are not covered by desert. The first decade of 21
st
 century was 
crucial for country’s development, as according to the OECD study (2011) during this time 
period its economy and population grew faster that the OECD average, but simultaneously 
CO2 emissions remain at relatively low levels. However, global environmental challenges 
are also at the forefront of Israel’s agenda, such as climate change, mainly due to 
geopolitical concerns that constrain options for environmental policies that are directly 
linked with the mitigation of CO2 emissions, the abatement of carbon intensity and the 
reduction of energy demand. 
Special importance is given by different countries globally in demand-side energy 
efficiency, as is meant to be a key component for climate change mitigation, especially in 
states that have mandatory GHG targets. That is the reason why countries employed 
various strategies in this direction, such as adoption of efficiency technologies and 
practices, appliance standards, building energy codes, tax credits etc. 
As far as the residential and commercial sector in particular, Dinica (2002) claims that 
more efficient devices for heating and cooling of a building and for domestic water heating 
offer a great potential for emission reduction even through short or medium term policies. 
At the same study is pointed out that energy efficiency management in buildings plays also 
a basic role for energy saving in short-term and Dinica (2002) suggests some measures 
regarding the building sector worldwide that can contribute to climate change mitigation: 
 Shift towards more efficient and innovative end-use technologies, 
 Energy management systems for energy demand reduction in buildings, 
 Spatial planning measures for new residential and commercial areas,  
 Reduction of energy services' demand. 
 
It is expected that up to 2050 the reduction potential at a global scale in this sector lies 
between 5% and 13% regarding the energy-related emissions, assuming that more efficient 
end-use technologies in building heating and cooling and in water heating are 
implemented. As far as energy devices of daily use, like refrigerators, lamps, washing 
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machines and computers, they thought to induce reduction s of 10% to 25% by the same 
time period. However, particularly, energy efficiency management in buildings is 
estimated to yield reductions in the range of 2% to 5% up to 2050 [53]. 
 
 
 
 
Based on the above, this chapter deals with the policies and strategies that will handle and 
inhibit the difficulties that were pointed out during the evaluation of energy efficiency 
issues in Israeli building sector. 
 
 
 
5.1.1. Measures regarding national energy policy 
As no major strategies have been espoused in Israel up to 2004 (Kyoto Protocol 
ratification) regarding GHG reduction, there is still a great future potential for efficiency 
gains and GHG reduction became the dominant target for energy savings. These fact lead 
Israel in the adoption of Kyoto Protocol’s indications and at the moment Israel has an 
Consumption areas      Measures for energy consumption reduction in the    
     residential/commercial sector 
Building heating  Condensing furnace systems. Heat pump based heating systems. 
 Building design and positioning for passive solar heating  
 Heat meters installation 
 Energy efficient windows and doors 
 Insulation and sealing 
 Home energy rating systems 
Building cooling  Innovative cooling processes and climate friendly cooling gases 
Water heating  Heat pump based, gas, biomass or solar based heaters 
 Energy saving public campaigns 
refrigeration  Shift to more energy efficient refrigerators 
 Energy saving public campaigns 
 Installation of electricity meters 
Lighting   Compact fluorescent lamps, halogen lamps. Controlled lighting 
systems. Specular reflective surfaces 
 Building design and positioning for passive solar lighting 
 Energy saving public campaigns 
 Installation of electricity meters 
Other appliances  Horizontal axis high speed spin washers, efficient computers, 
gas or biomass stoves 
 Energy saving public campaigns 
 Installation of electricity/gas meters 
Table 26: Measures for energy consumption reduction in the residential/commercial sector   
Source: Dinica (2002) 
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obligatory target of 20% reduction in its GHG emissions by 2020 compared to BAU 
(business-as-usual) scenario on a 2005 baseline [42] and has already developed a national 
action plan in this direction. Since a comprehensive plan was approved under the Kyoto 
Protocol, Israeli government adopted a strategic plan about savings in electricity 
consumption and CO2 emissions by 2020 including elements such as [42]:  
 Rigorous technical requirements on electrical appliances such as schemes for 
refrigerators and air conditioning units (receiving NIS 269 million in the 2011-12 
budget, and getting proposals about spending a total of NIS 1.2 billion between 
2011 and 2020). 
 Subsidies in industrial sector and in commercial and public services (receiving NIS 
114 million in the 2011-12 budget, and proposing a total spending of NIS 626 
million). 
 Measures of adoption of green building standard. 
 Public information campaigns. 
 
While energy efficiency issues in Israel have been developed at a high pace up to now, 
energy efficiency in buildings in particular needs further attention. Its strategies and 
policies still lack of mandatory implementation of energy performance standards for 
building stock and of strict monitoring processes. Mandatory energy efficiency 
certifications along the lines of binding green standards should be adopted in order to raise 
public awareness of costs and benefits of such policies and monitoring of these processes is 
necessary. Furthermore, setting an economy-wide carbon policy by means of an energy tax 
or subsidies would improve the efficiency of overall Israel’s energy policy. 
 
Energy and the environment 
Follow up the one-off GHG-targeting exercise with monitoring and a system of rolling targets that 
looks beyond 2020 
Consider an economy-wide carbon tax by modifying excise tax on primary fuels and aim for 
greater participation in international emissions trading 
Expand plans for energy efficiency in buildings. Introduce mandatory green standards alongside 
the current voluntary system. Also, introduce energy-efficiency certification 
Overcome impediments to getting renewable energy on steam, in particular land-use planning and 
permit processing 
Consider additional regulation and public-information campaigns to promote efficiency savings in 
vehicle use 
 
Table 27: Recommendations for energy policies   
Source: Hemmings (2011) 
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5.1.2. Economic incentives 
According to Dinica (2002) and their literature review, OECD environmental policy 
divides economic instruments in the four following groups: energy taxes, tradable 
emissions permits, subsidies and deposit refund systems.  
The most commonly used instrument is the energy tax and can be applied both on the 
demand-side and supply-side of all sectors of energy consumption. Its main goal is to alter 
behavior patterns of businesses and individuals and is also divided in three types: emission 
taxes, product taxes and user taxes [53]. 
 
 Demand-side energy tax 
Energy taxes on the demand-side of energy consumption affect directly the building sector 
in a positive way. Demand-side energy efficiency requires funding programmes to provide 
financial incentives to individuals so as to increase their willingness to improve the 
performance of their buildings. This funding is usually derived from additional charges to 
consumers’ bill [54], referred as taxes for the consumption of heat and electricity and are 
either a flat or they increase with the consumption level [53].  
The main disadvantage of demand-side energy taxes is that in order to irritate a change in 
consumer’s habits, taxes should be high and as a consequence firms and individuals are 
lead to search for alternative means of CO2 emissions. This is reinforced by the fact that 
studies and researches have still inefficient data for the levels of emission reduction that 
can be achieved by various tax levels. An example from transportation sector in Israel 
gives an idea about the affection of taxes. According to a publication of Ministry of 
Environmental Protection [55], tax rates in highly polluting vehicles have also higher 
levels, while taxes on “cleaner” cars are at lower levels and this has shifted consumers’ 
attitude towards more environmentally friendly vehicles. The study refer that Israeli Tax 
Authority is currently examining a same tax on electrical appliances (refrigerators, air 
conditioners, etc.) that are considered as highly emitted devices. 
Furthermore, as environmental taxes are obviously government revenues, in Israel they 
accounted the 3% of GDP and the 10% of total tax receipts in the end of 2009, a share that 
is considered among the highest in the OECD region [28]. As a result, a building owner 
that suffers an energy tax, would be skeptical about implementing energy efficiency 
improvement measures because the energy cost savings would be shared between himself 
and the government, fact that fills the public doubts whether this tax policy is really subject 
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to environmental impacts reduction or is just a government’s intention to increase its 
revenue [2].
 
 
 Supply-side energy tax 
An environmental tax in the supply-side affects indirectly energy efficiency in the building 
sector. In spite the fact that the imposition of such a tax significantly increases the cost of 
energy production as a whole, it can also influence producers’ fuel options towards the 
usage of alternative and cleaner energy resources so as to achieve carbon abatement [53]. 
 
 Subsidies 
Individuals’ choice to proceed to improvement measures in buildings requires definitely a 
funding source such as available loans from external sources. In case of an absence of such 
measures, which occurs due to blunders by the building management, the initial investment 
cost of building owners is meant to rise up. This means that the cost of improvement 
measures is higher than the energy cost saving [2]. Friedman et al. (2014) carried out a 
survey that found out that in case of a subsidy over the initial investment at the level of 
25%, homeowner attitude in Israel is positive towards for example in the improvements in 
their roof thermal insulation. However, improved thermal properties in the building 
envelope are not sufficient on its own to lead in energy savings, as occupant behavior is a 
factor of high importance for the real energy performance of a building [32]. 
 
 Tradable permits 
Last but not least economic instrument concerns currently mainly businesses and 
enterprises. It is a market-based approach that allocates to firms specific amount of 
possible emissions of pollutants. If a firm has lower emissions that its limit, it can sell its 
remaining permits to another firm that needs to increase the volume of emissions over their 
limit. In this case the overall amount of emissions remains in the permissible range and, 
simultaneously, a firm has incentives over trading and consequently over emission 
reduction, as allowing trading of allowances gives firms the ability to reduce GHG 
emissions below targets. A similar trading system in the building sector has not yet been 
applicable; however, it is expected to can reduce even the energy-related emission from 
operating building [2]. 
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The above mentioned economic instruments can be implemented separately as well as 
simultaneously. Their focus should be the cost benefits to the homeowners and then to the 
government from the energy demand reduction. As Lee at al. (2004) refer: “As long as the 
margin of energy use reduction required for compliance remained within a range in which 
building owners can derive net gains from implementing improvement work, the regulatory 
controls would receive little resistance and owners would try to ensure their buildings 
comply with the requirements so as to maximize profits. Under this condition, there should 
be little need for policing and prosecuting violations, and the institutional costs could be 
capped.” 
 
 
 
5.1.3. Development of Green Building Code 
Regulatory instruments such as tax policies and subsidies that had been discussed above 
should be combined with mandatory environmental codes and eco-labeling schemes that 
organizations would use to pronounce their products and services as environmentally 
friendly. In this way, participating construction firms should demonstrate fulfillment of 
green standards that have been put forward by governments in order to get green 
certifications for their construction [2].  
Many countries, including Israel, have already developed voluntary assessment tools that 
encourage innovative technological advancements and shift construction’s objectives 
towards improvements of building energy performance, but they still lack of obligatory 
implementation of these tools. The elimination of this disadvantage should be the first key 
component of government instruments so as to apparently reduce energy consumption. As 
Lee et al. (2004) aptly say: “Energy codes without regulatory support, even when well-
received by industry, provide little incentive for meeting reduction targets”. 
The same study presents numerically the main requirements of energy codes so as to be 
mandatory implemented: 
1. Flexibility in compliance and broaden acceptance. 
2.  An administrative arm of professional persons responsible for submissions 
and accountable for the consequences in case of violations.  
3. Management of the resistances came from local building industry and 
professional bodies. 
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A well-articulated policy mix of regulatory and voluntary instruments can be 
complementary to each other enhancing building energy performance in a more integrated 
way and can reduce the transaction costs that both incur as they can share the 
implementation costs of the green code and its assessment method. To achieve this, the 
benchmarks of the assessment tools should be invariably higher than the green code’s 
indications [2]. 
At this point, it should be mentioned that similarly to all government policies, green 
policies are institutional arrangements that focus on maximizing their benefits and 
avoiding barriers and constraints set by government and as a result, may incur additional 
institutional costs for compliance to the codes. In turn, this high cost may likely engender 
individuals’ resistances to enforcement of regulations and consequently high costs for 
prosecuting violations could incur. To prevent these actions, Lee et al. (2004) recommend 
the compliance requirements should be set at a readily acceptable level at which the initial 
cost of implementation would have a payback from the energy cost saving by the 
improvement measures of energy efficiency, using assessment outcomes as proof of 
compliance with regulatory instruments. 
Based on the above, Israel should espouse a whole-of-government approach to green 
growth that includes environmental, economic and social policies. In order this to happen, 
government green development strategies requires fully integrating sustainable measures 
and considerations and establishment of mechanisms that monitor and evaluate compliance 
with regulations and assure the proper implementation of codes and tools at all stages of 
buildings’ life-cycle. According to EPA’s study (2014), program administrators usually 
rely on independent skilled professionals to conduct the so called evaluation, measurement 
and verification (EM&V) activities that determine annual energy savings that are 
attributable to the regulations. 
 
Penalties for Noncompliance  
Unless the participating parties, construction companies and end-users, demonstrate full 
compliance with the codes, they should face financial penalties. Cases of such penalties are 
shown in the following table which includes three different cases in United States 
(Pennsylvania, Ohio and Illinois) and can stand as emulated examples for Israel green 
policies.  
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State Target failure Financial penalties 
Pennsylvania Failure to achieve the requisite reductions 
in electricity consumption and peak 
demand  
$ 1 – 20 millions 
Ohio Failure to comply with energy efficiency 
or peak demand reduction requirements 
results in the state public utilities 
commission assessing a forfeiture upon 
the utility 
Not greater than $ 10.000 per 
violation per day per under-
compliance or non-compliance, or 
An amount equal to the existing 
market value of one renewable 
energy credit (REC) per MWh of 
under-compliance or non-compliance 
Illinois  For both natural and electric utilities, 
failure to submit an energy reduction plan 
$ 100.000 per day  
 
 
 
 
 
5.1.4. Improvement adjustments in assessment tool’s context  
As green building developments are considered as one of the effective measures that 
contribute to mitigation of energy-related emissions of the building stock, green building 
rating tools have been developed to assess building stock. However, as it has already been 
point out in the previous sector, Israeli green building rating tool pays attention only to 
environmental issues and still lacks of social and economic aspects of sustainability. An 
extra review of SI 5281 is needed so as to express a holistic point of view of sustainability 
encompassing its two remaining aspects. A practical example towards to this direction 
could stand the GBCA Green Star Communities rating tool that is already under a pilot 
stage. According to Zuo et al. (2014), the Australian tool consists of other five different 
categories than Environment including Governance, Design, Economic Prosperity, 
Livability and Innovation and worth mentioning is the fact that credits related to social and 
economic sustainability account for 74% of total points, enabling environmental 
sustainability to account only for 26% of total credit system. 
 
 
 
 
Table 28: Examples of Penalties for Noncompliance   
Source: EPA (2014) 
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5.1.5. Recommendations for green materials and technologies  
 
Based on the above, it has been clear that new additions in building stock should follow 
green building standard’s requirements so as to achieve a better energy performance of the 
entire building stock in Israel. However, new buildings constitute only a tiny proportion of 
Israeli building reservations as they comprise just 1.6% of the building stock annually [32]. 
As a consequence, it is presumed that existing buildings must employ renovation works, 
too. 
Sick Building Syndrome (SBS) is a well-recognized phenomenon in Israel and many 
existing homes suffer from poor air quality [32]. Retrofitting of building envelopes is 
considered necessary and deliver benefits to the occupants directly and also to society at 
large through cost reduction in building heating and cooling and through improvements in 
internal environmental quality.  
Standard energy efficiency and renewable energy technologies with specific characteristics 
should be incorporated in the Israeli tool, so as to ensure the reduction of electricity 
consumption and CO2 emissions by buildings. Literature review does not present an 
integrated study of such technologies and their specific contribution in energy consumption 
reduction, but generally the following technologies are considered as effective ones: 
- Improved lighting systems 
- Efficient solar water heaters and air conditioners and electric appliances in general 
- Double-glazed windows 
- Insulation materials 
- Photovoltaic systems and solar collectors 
 
However, the cost of these improvement measures is not always sure in Israel due to low 
electricity prices and building construction costs compared to country’s economic growth. 
Friedman et al. (2014) refer that even when the adoption of improvement measures is cost 
effective; the payback period of such an investment is quite large. This fact is more evident 
as we move to areas even closer to Mediterranean Sea where the climate is relatively mild. 
This highlights the need for economic incentives especially in older buildings, as well as 
for stringent standards in new constructions. 
Regarding the benefits to the society, they are difficult to be quantified as they are “non 
tradable goods” and as a result they cannot be translated into financial terms according to 
Energy Efficiency in the Building Sector in the Middle East and North African Region 
 
 
68 
Friedman et al. (2014). However, there is no doubt that society as a whole gets benefits 
from every particular building that reduces its emissions. 
 
 
 
5.1.6. Public policies  
 
As it has been already pointed out, developments of green buildings are constantly gaining 
ground worldwide. That is the reason why governments concern about effective policies 
that function as driving forces that help to overcome barriers to sustainable development. 
Policies about public awareness play a paramount role in this great impact of green 
buildings and should be started espousing in Israel, too. Energy informational campaigns, 
appropriate adjustments in educational training, thorough education of managers in 
construction companies, and green labeling of technologies and products consist actions 
that may result in reductions of energy consumption.  
An analytic outline of public policies is presented below, based on a study of the Ministry 
of Environmental Protection [55]: 
 
 Sustainable Consumption 
The consumption of products and thus for buildings causes significant environmental 
impacts. As it was previously mentioned, a change in the purchasing consumers’ decisions 
is needful for reducing their negative influence on the environment. Hence, a variety of 
policies and strategies will contribute in changing consumption patterns in the name of 
climate change mitigation even in building sector. The Ministry of Environmental 
Protection lists some possible measures towards this direction: knowledge infrastructure on 
life cycle of building products and elements, green labeling schemes, energy efficient 
appliances and devices, economic incentives and clear guidelines for relevant 
advertisements [55]. 
 
 Green Growth Knowledge Center 
National green growth plan should include the establishment of a center that will serve 
technical, economical and technological knowledge about green buildings to construction 
companies subject to environmental licensing, ensuring easy accessibility to this 
information. Open access to knowledge about energy-related emissions of building sector 
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will bridge the gaps in professional knowledge that exists at the moment in Israel and will 
stimulate the transition to environmentally friendly buildings, energy efficiency and clean 
technological methods. The Ministry of Environmental Protection has already in its agenda 
plans for the establishment of such a center that will be a partnership between government 
and industry. As it is refered on one of its studies [55]: “The center will assist industrial 
plants and businesses to comply with green licensing requirements, will create, compile 
and disseminate knowledge and tools on pollution prevention at source and environmental 
efficiency, will facilitate professional networking among stakeholders, and will assist in 
recruiting the necessary funding for green growth initiatives”. 
 
 Green Employment 
Changes in the patterns of energy use result inevitably in requirements of well-skilled 
academic and professional staff. Consequently some measures deem necessary such as 
adaptations of existing academic programs and professional training tracks that would not 
put at risk existing personnel but instead would retain them and support occupational 
training about green buildings. According to the Ministry of Environmental Protection, the 
Professional Training Department of the Ministry of Economy already prepares on-site 
vocational retraining of employees in the construction sector on energy efficiency. Green 
educational programs are being prepared for various other sectors such as practical 
engineers, too [55]. 
 
 
To sum up, the main goals of such integrated green building policies are [4]: 
 Economic incentives for robust green buildings.  
 A sound legal system that encourages and supervises green building developments. 
 Reliable technical standards for green building developments’ guidance.  
 Professional development of consultants and appropriate education of experts upon 
green buildings’ techniques and standards’ requirements. 
 Enhancement of consumers’ awareness in order to improve their willingness to pay 
for building performance’s improvement measures.  
Particular attention is paid by the above mentioned goals upon the operation and 
maintenance of green buildings, a fact which indicates that energy policies focus on the 
real building performance and mainly on the energy efficiency issues. Consequently, 
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retrofitting existing buildings is necessary for the improvement of the entire building stock 
in Israel, so strategies and policies to encourage such actions should be in place by 
government authorities. 
Public policies in green buildings offer plenty of opportunities for future research about an 
in-depth study on their effectiveness. The reduction of energy demand should be a key 
component of the policy agenda of Israel, especially through short-term energy efficiency 
measures for household and office appliances and long-term policies for sustainable 
heating and cooling of the building. Monitoring systems with the respective penalties in 
case of violations, energy taxes and subsidies seem to be the most effective among the 
implementing measures, but communication policies and knowledge centers would bring 
significant contributions, too. 
Thus, it is obvious that plans to moderate Israel's energy consumption and energy-related 
emissions so as Israel is capable to meet its international obligations should incorporate 
measures for the energy required of buildings operation.  
 
 
5.2. Scenarios of CO2 abatement and electricity consumption reduction in 
the residential building sector  
 
As it was mentioned previously, the responsible authorities in Israel assigned two 
consultancy companies, Heifetz and McKinsey to develop a survey upon the GHG 
abatement potential in Israel, based on the governmental decisions of 20% electricity 
demand reduction by 20% below 2005 levels (Business as usual -BAU- scenario) and 10% 
use of renewable energy resources in electricity generation by 2020. According to 
McKinsey report
 
[56], Israel is expected to have higher population growth and GDP 
growth rates than developed countries (fig.20) and consequently has also higher growth 
rate in CO2 emissions (fig.21). However, these indications are lower compared to those of 
many developing countries.  
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Other countries  
Germany 14% 
USA 24% 
China 126% 
India 186% 
Other countries  
Germany 26% 
USA 23% 
China 156% 
India 207% 
Fig. 20: Growth in GDP per capita and in Population (% annual growth, 2005-2030) 
Source: McKinsey and Company (2009) 
Fig. 17: GHG emissions – BAU scenario (MtCO2e per year) 
Source: McKinsey and Company (2009) 
Fig. 22: GHG emissions in the building sector – BAU scenario (MtCO2e) 
Source: McKinsey and Company (2009) 
Germany 
USA 
Israel 
China 
India 
Fig. 21: GHG emissions – BAU scenario (MtCO2e per year) 
Source: McKinsey and Company (2009) 
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The same report refers that Israel’s abatement potential lies at 32%, much lower than the 
global potential that is 54%, mainly due to unsuitability of some technologies, despite of 
the high technological level of the country. Figure 23 sums up the sectors that contributes 
to CO2 emissions and points out that building sector ranks second, right after electric 
power generation. Later on, McKinsey report presents a figure (fig.24) with the ten levers 
that capture 65% of Israel’s abatement potential and in which energy efficient construction 
comes forth in the list. The total abatement of all the levers is expected to be 30MtCO2e in 
2030, if measures of energy efficiency in construction and transportation sector and 
changes in the fuel mix will be implemented, which imply a considerable capital 
expenditure (fig.25).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 23: Distribution of emissions by sector (MtCO2e per year) 
Source: McKinsey and Company (2009) 
Fig. 24: Ten levers capture 65% of the abatement potential (MtCO2e 2030) 
Source: McKinsey and Company (2009) 
Energy Efficiency in the Building Sector in the Middle East and North African Region 
 
 
73 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Obviously, McKinsey report presents a long-term scenario about GHG abatement in Israel 
up to 2030. Towards the achievement of these targets a midway situation in 2020 is 
includes in the report. In the BAU scenario, GHG emissions in 2020 are expected to be 109 
MtCO2e, but in the abatement scenario this amount is reduced by 20% (fig.26). The cost 
curve of the previously mentioned ten levers is also presented for 2020 (fig.27).  
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 25: Capital expenditure needed for implementation of all abatement levers (billion € - only investments, excluding 
economic benefits) 
Source: McKinsey and Company (2009) 
Fig. 26: The mid-way situation: emissions in 2020 (MtCO2e) 
Source: McKinsey and Company (2009) 
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Residential building sector 
 
The majority of GHG emissions in the building sector are indirect, mainly through electric 
power consumption, rather than the combustion of fossil fuel. As a consequence, reducing 
electricity demand is an important measure that contributes to GHG emission reduction 
[56]. Figure 28 depicts the main human activities that are responsible for the electricity 
consumption. As far as the residential sector, McKinsey lists the major consumption 
components in figure 29 and points out that lighting, air conditioning and electrical 
appliances are responsible for about 75% of total consumption. Based on BAU scenario, 
the electricity demand of these components tend to rise to 59 TWh in 2030 (fig.30). 
 
 
 
 
 
 
 
Fig. 27: Israel GHG abatement cost curve, 2020 
Source: McKinsey and Company (2009) 
Fig. 28: Distribution electric power demand by consumer 
Source: McKinsey and Company (2009) 
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According to McKinsey report, the emission abatement potential in Israeli building sector 
lies in reducing electric power demand and there are 5 key levers towards this target: 
- New and energy-efficiency related construction methods 
- Energy efficiency improvement measures of existing buildings 
- Improvements in heating, air-conditioning and ventilation systems 
- Improvement in lighting (usage of energy-efficient light bulbs and lighting control 
systems 
- Replacement of existing electrical appliances with energy-efficient ones 
If all the above measures are implemented, GHG emissions in Israeli building sector fall 
by 24% by 2030 compared with BAU scenario of 2005 (fig.31) and the abatement cost 
curve of this sector is formed as in figure 32. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 30: Electric power demand in 
residential and commercial sector (TWh) 
Source: McKinsey and Company (2009) 
Fig. 29: Electricity consumption in the building sector (%) 
Source: McKinsey and Company (2009) 
Fig. 31: Buildings sector’s GHG emissions – BAU scenario and a abatement case scenario (MtCO2e)  
Source: McKinsey and Company (2009) 
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The above scenario has some challenges to overcome. McKinsey report refer that the 
average lifetime of a building is quite long and as a result energy-efficient measures have 
long-term impact and they are not easily recognized when the investments happen. 
Additionally, other obstacles that prevents the capture of the abatement potential are
56
: 
 
- Considerable capital investment which do not yield return in the short term. 
Consumers may be reluctant to make an investment which will take many years to 
recoup through lower operating costs. 
- The cost of implementation is not always incurred by the beneficiaries. Green 
buildings are additional expenses for the construction companies but the 
beneficiaries are the occupiers of the buildings.   
- Many tenants are not aware of the energy used or wasted in the buildings that 
occupy so they are not encouraged to take energy-efficiency measures. 
 
 
 
Fig. 32: Buildings sector GHG abatement cost curve (cost and potential of CO2e abatement, 2030) 
Source: McKinsey and Company (2009) 
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Based on the above, the following table and figure depict a long term strategic plan for 
energy efficiency in residential building sector in Israel up to 2030. As in McKinsey report, 
a mid-way situation is presented for 2020, which is also the target of the Kyoto Protocol. 
Both of these scenarios are compared with the business-as-usual (BAU) scenario of 2005 
circumstances, as well as with the situation in 2005, the year of the official enforcement of 
Kyoto Protocol. The current situation is also examined, so a column of 2010 situation in 
Israel is included, the year of last recording in all the data of interest. 
In order to carry out these scenarios, some data were taken for granted based on researches 
and publications of well-known and recognized organizations: 
 
 World Bank database [57] 
- Existing population data 
- Existing GDP indications  
- Existing GDP growth rates 
- Existing CO2 emissions from residential sector. 
 United Nations Statistics Division [58] 
- Electricity consumption by residential building sector 
 United Nations Department of Economic and Social Affairs 
- Forecast population growth rates [59] 
 International Monetary Fund [60] 
- Forecast GDP indications 
 Central Bureau of Statistics in Israel 
- Number of dwellings [61] 
 McKinsey report [56] 
- CO2 emission reduction target by 2020 and 2030  
 Reuters’ official site [63] 
- Forecast GDP growth 
 
The rest of the data are estimations based on the above researches, the results of which are 
depicted in the table below (table 29), while the detailed procedure is as follows: 
 The change in population per year that is recorded in the study of the United 
Nations [59] was added in total population of 2013 that has been recorded 
by the World Bank [60] so as to estimate the population in 2030. 
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 GDP growth is recorded until 2013 in the World Bank official site [57]. In 
the period 2014-2030 was assumed a 3% growth annually, a value that is 
thought to be a representative one for Israel based on previous records and 
on a Reuters’ article about current and expected situation [63].  
 GDP values were taken for granted till 2013 based on the World Bank’s 
indications [57]. The annual GDP growth of 3% that it was referred above 
was added to the last recording in 2013 so as to estimate GDP values up to 
2030.   
 The Central Bureau of Statistics in Israel refers the number of dwellings 
constructed annually till 2013 [61]. Following the trends of 2013, annual 
constructions up to 2030 were estimated weighted on the total population of 
each year. These estimations comprise the mean annual growth of 3% that 
was assumed for Israel. The total amount of dwellings in each year was 
approximated according to the population growth rates. 
 As far as BAU (Business-As-Usual) scenario concerned: 
- Based on electricity consumption by households until 2010 that has 
been recorded by the United Nations [58], next years’ consumption 
were estimated based on the trends of 2011, year of last recording, 
including the mean annual growth of 3%, too. 
- The World Bank’s official site lists CO2 emissions from residential 
buildings up to 2011 [57]. Projections for the following years’ 
emissions relied on the growth of electricity consumption in each 
corresponding year.   
 Regarding the first abatement scenario, it was examined the change in 
electricity consumption and consequently in CO2 emissions in case that only 
the new dwellings from 2015 and after would be built along the lines of SI 
5281 that indicates a 30% reduction in electric power consumption in a 
green building that would be built according to its instructions. 
 A long-term abatement scenario up to 2030 is presented later on. According 
to this scenario, not only new dwellings from 2015 and on are considered to 
be low-energy because of SI 5281 applications, but also the existing 
building stock is meant to be energy retrofitted. The rate of applying 
energy-efficiency improvements in the existing dwellings is suggested as 
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follows: 4% of the existing building stock would be improved within 2015 
and every year after that an increase of 5,7% in the number of retrofits 
would occur annually, leading to no buildings without energy-efficiency 
improvements in 2030.   
 
The following graphs depict population, GDP and residential construction growths based 
on the above indicators and estimations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 33: Estimated population and residential construction growth in Israel in period 2005-2030   
 
Fig. 34: Estimated Gross Domestic Product (GDP) growth in Israel in period 2005-2030 (million $) 
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Base on the above, the graph below presents the CO2 emissions reduction in residential 
sector on the two examined scenarios in comparison with BAU scenario and baseline case.  
In the first abatement scenario, the electricity consumption and consequently the related 
CO2 emissions would be reduced by 5,77%, but they remain 46,43% above 2005 levels. 
In the second abatement scenario, the corresponding percentage of reduction is 30% as all 
residential buildings would apply SI 5281 measures and electric power consumption and 
emissions remain only 8.78% above 2005 levels, meaning that within the following decade 
they will be less than 2005 values. 
 
 
 
 
 
 
 
 
 
 
 
 
 
The slight differences between these results and McKinsey report lie in the publication of 
the Israeli Ministry of Environmental Protection in 2011, 2 years after McKinsey report, 
that if an integrated policy and strategic plan is implemented, a 30% of electricity 
consumption can be achieved [41]. In addition, McKinsey report’s English version does 
not present the information and calculation that used about population, GDP growth and 
number of residential buildings. 
Based on the study and elaboration of all these indicators and assumptions, the main 
conclusion drawn is that as new buildings comprise just a tiny proportion of the Israeli 
building stock annually, approximately 1.6% [32], green technologies and energy 
improvement measures should definitely been applied in existing building developments so 
as Israel is able to fulfill its international obligations about climate change mitigation. 
  
 
Fig. 35: Buildings sector abatement scenario in Israel (MtCO2e)  
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Table 29: Residential building sector scenarios in Israel                                                                                                                                                                                                                                                                                                                                                                                                                                      
Year
Population                       
(million)
GDP                             
(million $)
GDP 
growth                                   
(%)
Number of 
dwellings
(million)
Electricity 
consumption                                    
(million kWh)
CO2 
emissions
(kt)
Electricity 
consumption                                   
(million kWh)
CO2 
emissions
(kt)
Change in 
electricity 
consumption and 
CO2 emissions 
from BAU scenario
Change in 
electricity 
consumption and 
CO2 emissions 
from baseline 
Electricity 
consumption                                   
(million kWh)
CO2 
emissions
(kt)
Change in 
electricity 
consumption and 
CO2 emissions 
from BAU scenario
Change in 
electricity 
consumption and 
CO2 emissions 
from baseline 
2005                                                          
baseline 6,9 133.959,00 4,9 1,9 13719 2200 13719 2200
- -
13719 2200
- -
2010                                                                      
last recording 7,6 231.674,40 5,7 2,1 15295 2600 15295 2600 1,56% 11,49% 15295 2600 1,56% 11,49%
2015 8,2 309.100,72 3,0 2,3 17439 2960 17439 2950 -0,38% 26,63% 17165 2910 -1,57% 25,12%
2020                                                                       
Kyoto Protocol's 
target 8,8 358.332,46 3,0 2,4 18769 3180 18769 3100 -2,48% 33,42% 16873 2860 -10,10% 22,99%
2025 9,4 415.405,53 3,0 2,6 20048 3400 20048 3260 -4,24% 39,94% 16154 2740 -19,42% 17,75%
2030                                                                             
long-term 
strategic plan 9,6 481.568,86 3,0 2,8 21319 3620 21319 3410 -5,77% 46,43% 14923 2530 -30,00% 8,78%
BAU scenario Abatement scenario (new and existing buildings)Abatement scenario (new buildings)
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6. Egypt: strategy outline and roadmap and evaluation of its energy strategies 
and its application 
 
Since 1988 that the United States Agency for International Development (USAID) 
announced the Energy Conservation and Environment Project (ECEP) in Egypt, the idea of 
consuming energy efficiently was introduced to the local market and corresponding 
technologies were demonstrated in order to achieve integrated public awareness and 
professional expertise [64]. As a result new activities relevant to energy efficiency and to 
renewable sources appeared simultaneously with the reform of national energy policy and 
strategic actions. In this line, building sector adopted the Green Pyramid Rating System in 
order to promote green building developments in Egypt. However, outstanding obstacles 
prevent the implementation of green regulations up to now due to the lack of mandatory 
enforcement of green codes and the absence of strong incentives in investing in energy-
efficiency technologies. 
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Table 30: Egypt’s literature table (references)  
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6.1. Special characteristics 
 
6.1.1. Socio-economic profile 
 
Egyptian economy has far evolved during the past decade through reforms focused on 
transforming the local centralized economy into a free market through minimization of 
energy subsidies, tax rate reductions and enterprises’ privatization [65].   
It is estimated that by 2030 the Egyptian population will grow over 102 millions, according 
to United Nations data, while nowadays it is on the level of 83.4 millions as it is shown in 
the following figure. These population presents a concentration in areas that count in 
overall only the 5.5% of the country’s territories and almost one third of this value lives in 
Cairo and Alexandria while the 65% occupies Cairo and Nile delta territory [3]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The standard of living and social progress of the population in Egypt has been recorded by 
the World Bank in its official site that refers the value of GDP in 2013 at $ 272 billion. 
Poverty rates are considered high with 25% of the total population living with less than 45 
dollars per month in 2011 with great income disparities. The official site of World Bank 
records also the GNI per capita at $ 10.850. 
 
 
 
Fig.36: Population, total 
Source: http://data.worldbank.org/indicator/SP.POP.TOTL/countries/EG?display=graph 
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Although the International Monetary Fund pledged to help financially Egypt with the 
amount of 4.8 billion that would augment tax rates and reform allowances, retardation in 
this pre-agreed financial aid led Egypt to an economic crisis [66]. According to the African 
Economic Outlook of 2013, almost 2 years ago, the national currency (EGP) had been 
depreciated by over 12.5% and further depreciation is expected. However, the same report 
states that Due to the unsteady political system in Egypt, it is foreseen that development 
will touch low levels of around 2% on 2013 but then will be increased to 3.5%. 
 
Fig.37: GDP per capita (current $) 
Source: http://data.worldbank.org/indicator/NY.GDP.PCAP.CD/countries/-EG?display=graph 
Fig.38: GNI per capita, PPP (international current $) 
Source: http://data.worldbank.org/indicator/NY.GNP.PCAP.PP.CD/countries/-EG?display=graph 
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As it is widely accepted, the use of subsidies in energy sector is risky enough and can 
disrupt government’s actions to prevent an economic imbalance. Nowadays, Egypt faces 
great difficulties due to existing resource wealth that coexist with high energy demand 
which goes along with energy prices handled through subsidies [66]. This subsidy scheme 
that energy consumption rates are much higher than in similar economies worldwide, as it 
can be concluded from World Bank official site that refers energy use at about 78 ktoe in 
2011 and electricity consumption values at about 138 million kWh in 2011. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In consumption sector, the energy consumption is distinguished in three sub-sectors [64]: 
1) health centers, accommodation buildings, shopping malls and administration buildings,  
2) governmental buildings (ministries, authorities and organizations) and  
3) residential buildings. 
Fig.39: Energy use (kg of oil equivalent per capita) 
Source: http://data.worldbank.org/indicator/EG.USE.PCAP.KG.OE/countries/-EG?display=graph 
Fig.40: Electric power consumption (kWh per capita) 
Source: http://data.worldbank.org/indicator/EG.USE.ELEC.KH.PC/countries/EG?display=graph 
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In Egypt 60% of the overall electricity consumption is attributed to buildings, where 
industry occupies 43%, residential and commercial buildings 42.6%, governmental 
buildings and services 16.7%, while agriculture only 4%.  
As far as the residential sector concerned, it has the highest share in electricity 
consumption that comes up to 37% as household appliances in an Egyptian residential unit 
represent 25-30% of the residential electric power consumption [67]. Based on Georgy et 
al. (2007) survey electricity consumption by residential sector has also high enough annual 
growth rate since the last 25 years that comes up to 9,4%.  
 
 
 
 
 
 
 
 
 
 
 
 
At 2010 it is estimated that total GHG emissions in Egypt were about 205 MtCO2e almost 
1.5 times higher in comparison with 141 MtCO2e in 2000 [68]. According to NEEDS study 
(2010) CO2 represents 66% of GHG emissions, CH4 counts for 20% of them, N2O for 
13%, PFCs for 1%, SF6 for 0.06% and HFCs for 0.03%. The same study also refers that the 
energy sector is the main contributor to GHG emissions in Egypt, and then follow 
agriculture, industrial and waste sector.  
 
 
 
 
 
 
 
 
Fig.41: Residential Buildings – Energy consumption pattern 
Source: Abdin et al. (2006) 
Fig.42: CO2 emissions (metric tons per capita) 
Source: http://data.worldbank.org/indicator/EN.ATM.CO2E.PC/countries/EG?display=graph 
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But it has to be mentioned that the Egyptian economy is based in a great extend on this 
sector. However, wrong governmental policies may transform country into an oil importer 
within the next decades [67]. The key element in such polices is the energy prices of oil, 
natural gas and electricity that are highly subsidized. 
Given the poor quality of living in the most households, energy prices for the consumption 
of less than 250 kWh per month are subsidized to such a level that indicates non-financial 
viability and longer payback period of the investment to energy efficiency technologies. In 
addition, the rest of residential units that are privately owned are equipped with more 
developed and efficient electric devices that consume more electric power. For these 
residential units, the starting limit for a subsidy is 1000 kWh so as to prevent shorten 
payback periods [64].   
Moreover, another economic barrier for the adoption of green measures is the cost of 
implementation these measures as well as the cost of applying for a green certificate. As 
there is no mandatory enforcement of such policies, owners and constructions companies 
deny augmenting their expenditures by the adoption of BEECs and energy efficiency 
technologies.   
 
 
 
6.1.2. Climate characteristics 
 
Friedman et al. (2014) refer on their study the high dependency of the cost effectiveness of 
a green building by the local climate.  
Fig.43: CO2 emissions from residential buildings and commercial and public services (million metric tons) 
Source: http://data.worldbank.org/indicator/EN.CO2.BLDG.MT/countries/EG?display=graph 
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Egypt is located between 24
 o
 to 37
 o
 east and 22
 o
 to 32
 o
 north of the Equator having a 
coastline of around 3.500 km along the Mediterranean Sea and the Red Sea. It also 
comprises the well-known Nile delta of 300 km, where accommodates some the biggest 
cities such as Alexandria [70]. 
There is not an integrated and scientific research about Egyptian climatic characteristics. 
However, it is widely accepted that the climate in Egypt is generally extremely dry due to 
rain shortage in the most areas, except the Mediterranean era that receives some more 
rainfall during the winter months. The following figure shows the mean monthly values of 
temperatures and rainfall.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In addition, the Green Building Codes of Egypt that will be analyzed in a later chapter 
takes into consideration eight climate zones of the country (north shores, eastern shores, 
north upper Egypt, south upper Egypt, southern Egypt, delta and Cairo, desert and 
highland hills)  that they are depicted in the figure below [3].   
 
Fig.44: Average monthly temperature and rainfall for Israel from 1990-2009 
Source:http://sdwebx.worldbank.org/climateportal/index.cfm?page=country_historical_climate&ThisReg
ion=Africa&ThisCCode=EGY 
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Despite of the importance of climatic conditions to be expressed in every green building 
code, national green codes and tools that would be analyzed later on takes into account the 
general national characteristics. However, taking into account the large size of Egyptian 
territories that present dissimilarities in local climatic circumstances (dry desert areas, 
slightly more wet Mediterranean era etc.), it should differentiate among the different 
regions, under the instructions of a general green code.  
 
6.1.3. Needs, requirements and constraints 
 
According to NEEDS study (2010), the following adaptation measures seem to be 
necessary in Egypt for the appropriate development of a sustainable building sector:  
- geographic data collection and analysis,  
- assessment of vulnerable sectors and sites,  
- enforcing environmental regulations,  
- integrated monitoring  
Fig.45: Eight climatic regions of Egypt, listed in the residential BEEC 
Source: Liu et al. (2010) 
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- upgrading resilience of stakeholders through increased awareness of energy and 
water conservation needs,  
- development of research institutions in areas of energy efficiency and renewable 
energy  
 
Except this study, there is a lack of official data about Egyptian truly needs upon the 
development of a green market. 
 
 
 
6.2. Legal framework 
 
6.2.1. Energy policy 
 
It is widely accepted that Egypt is highly depending on fossil fuels (oil and natural gas) and 
this will not change unless the primary energy demand ceases its increasing route [72]. 
Moreover, because of high Egypt’s vulnerability to climate change impacts, the country 
has already foreseen upcoming threats in several economic sectors (e.g. agriculture, water 
management etc.). As a consequence, it signed the United Nations Framework Convention 
on Climate Change (UNFCCC) in 1992 that was ratified in 1994 and put into force one 
year later [65]. Subsequently, Egypt signed the Kyoto Protocol in 199, ratified it in 2002, 
put it into force 2005 and followed by the establishment of the CDM-DNA the same year 
[72]. 
The CDM is thought to be one of the policy tools that could play an important role to 
sustainable development as well as to technology transfer in developing counties, as it was 
mentioned in Israeli case, too. In Egypt, CDM projects are mainly oriented to energy sector 
because of great national wealth in renewable energy sources, such as wind energy, solar 
energy and to a smaller degree biomass and hydropower. Agricultural sector is also in the 
range of interest by CDM projects [65]. As far as the Egyptian CDM portfolio, Koths et al. 
(2006) refer that this portfolio contains 24 projects, most of which concern renewable 
energy, fuel switching and energy efficiency. They continue listing the obstacles that 
prevent the CDM implementations as follows: 
- Lack of financial sources. 
- Lack of capacity. 
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- Transparency issues in the carbon market, especially concerning prices. 
- Competitiveness with the rest developing countries such as China and Brazil. 
- Lack of eligibility in CDM projects.  
The same study continues with some proposed ways to surpass the above barriers: 
- CDM promotion in international forums and events. 
- Training programme to improve professional skills of the experts of CDM. 
- Instructions to carbon market to follow necessary changes. 
 
 
Advantages of CDM  DNA well organized and staffed with capable and supportive 
personnel 
 State authorities sensitized and interested in promoting CDM 
 Significant potential in several sectors (energy, industry etc.) 
 Already developed pipeline 
 Existence of approved methodologies for most of the proposed 
projects 
 Local agencies, NGOs, organizations, consultants etc. keen to be 
involved in CDM 
Disadvantages of CDM  Local industries/utilities/enterprises/ etc are facing difficulties in the 
development of attractive CDM project proposals (lack of 
specialized knowledge, limitation of resources – financing, personnel 
etc.) 
 Relatively small number of trained and active local consultants in 
many sectors related to CDM 
 A significant number of CDM projects are small scale activities, 
which have limited financing possibilities  
 Low prices of electricity and fossil fuels do not promote certain 
projects 
 
 
 
 
As far as the future renewable production in general, there is an estimation to reach 3% of 
electricity needs by 2010, which is evaluated at about 0.95 Mtoe, while it should reach 7% 
of electricity needs by 2021/22 amounting to 2.9 Mtoe [67]. Georgy et al. (2007) are 
referred on Egypt’s national strategy on the clean development mechanism that estimates 
the annual growth rate of GHG energy-related emissions at 4.9%.  
 
 
 
Table 31: CDM context in Egypt 
Source: Karakosta et al. (2013)  
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6.2.2. Green building code   
 
Energy-efficient building design combined with efficient systems in heating and cooling 
represents the greatest technical potential for energy savings in residential buildings, 
commercial sector and public services [3]. This statement reinforces the existence of 
obligatory BEECs that meant to rise up the development and production of green buildings 
and the integration of energy efficiency measures into their design. 
Egypt seams to apply two BEECs. The Ministry of Housing, Utilities, and Urban 
Development hold the responsibility for upgrading the national BEECs. The BEEC 
concerning the residential sector was entered by a ministerial declaration in 2005 and the 
one concerning the commercial sector in 2009. Both of them are understandable and the 
United Nations Development Program and the Global Environment Facility helped for 
their development. Both BEECs are considered mandatory and are included in the new 
building law but none of them is really enhanced, despite a comprehensive project that 
anticipated basic compliance [3]. According to Liu et al. (2010), energy subsidies are 
blamed to be the reason for this little interest in green technologies. If building design is 
along the lines of the codes, then the building is meant to save up to 20 of their energy 
compared with a baseline building that enjoys no energy-efficiency improvements [3]. 
 
Liu et al. (2010) list some basic drivers for BEECs implementation: 
 Shortage of power generation capacities  
The rational use of fossil fuels and mainly the change of this situation is examined within 
the Energy Strategy of Egypt in order to promote the use of renewable energy resources in 
the generation mix, especially wind and solar energy so as to raise energy security.  
 Electricity tariffs  
Nowadays, subsidized electricity prices for residential and small commercial users create 
obstacles in the adoption of energy efficiency measures. 
 Climate change mitigation  
Egyptian government has not made a great pace towards the abatement of climate change, 
a fact that lead to an urgent necessity for measures that target to a cost-effective energy 
economy and GHG emission reduction. 
 
U.S. ASHRAE standard’s influences are obvious in Egyptian BEECs that also take into 
consideration local climatic circumstances which indicate for example the necessity of 
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natural ventilation in Egyptian building stock. The codes are applicable not only to new 
constructions but to the refurbishment of the old ones setting some minimum requirements 
for energy efficiency in the building envelope, HVAC, lighting systems, domestic hot 
water and electricity consumption patterns [3].  
Liu et al. (2010) includes in their study three alternative compliance paths:  
 prescriptive indications for the main building components  
 an equivalent alternative path, and  
 a path evaluating the energy performance of the whole building.  
According to this path, a construction is considered to be compliant when its total 
energy consumption level is lower than the corresponding level of a building that 
fulfill all the above mentioned prescriptive requirements of the first compliance 
path. 
 
Finally, it has to be mentioned that the Ministry of Industry and Technological 
Developments that is responsible for the development of appliance standard and labeling 
has announced such a standard There are standards widely used in the residential sector 
including efficient windows, air conditioners, refrigerators, washing machines and electric 
water heaters. In this context, the New and Renewable Energy Authority has founded 
testing laboratories were founded in order to certify manufacturers’ credibility upon power 
consumption issues for appliances and devices. It is also mandatory that the manufacturers 
put an energy efficiency label on their products, both imported and local [3]. However, the 
Egyptian standard is limited only in four domestic electric devices that are listed above, 
despite the fact that energy-efficiency labels in general can be applied to all types of 
products that consume energy. 
 
 
 
6.2.3. Assessment tools   
 
In order to spread green architecture in Egypt reforming current regulatory codes appears 
to be an inevitable action. There general national building law released in 2008 (Unified 
Building Law no.119) has many parts that totally neglect green strategies. The national 
assessment tool known as Green Pyramid Rating System with the abbreviation GPRS takes 
these green concepts into consideration. However, there is still no particular schedule of 
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enforcement and implementation since its releasing by the Egyptian Green Building 
Council (EGBC) [71]. 
So, the Green Pyramid Rating System (GPRS) is enrolled to rate buildings for their energy 
behavior. It defines rules and criteria according to which the components of a building is e 
evaluated. The GPRS has established 4 levels of certifications according to the score of the 
rated figures (certified, silver pyramid, gold pyramid and green pyramid) [71]. 
The Green Pyramid Rating System aims at [73]:  
 the supply of a benchmark according to which buildings are evaluated for their eco-
friendly behavior  
 the flexibility in choices for building designers and construction companies in order 
to achieve the best result based upon environmental criteria 
 the enhancement of public awareness increasing demand for green buildings 
 the launch dialogue between interested parties  
 the promotion of sustainable green buildings augmenting the sustainable building 
stock of the country.  
 
The Green Pyramid Rating System is designed to be able for apply not only at the design 
stage but also at the post-construction stage. It is an obligation for those who apply for a 
Green Pyramid certification at the Post-Construction phase to have firstly succeeded in a 
Green Pyramid evaluation at Design Stage. It is consisted of seven categories [73]: 
- Sustainable site, accessibility, ecology 
- Energy efficiency 
- Water efficiency 
- Materials and resources 
- Indoor environmental quality 
- Management 
- Innovation and added value 
 
The assessment process is defined as follows [73]:  
1. For each Category the number of credits awarded will be determined by a Green 
Pyramid Assessment Group or Licensed Assessor in accordance with the Green Pyramid 
requirements (detailed in the Category sections of this document).  
2. The credits achieved for each Green Pyramid Category are calculated.  
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3. The percentage of credits achieved is then multiplied by the corresponding Category 
Weighting. This gives the section score.  
4. The scores for each Category scores are then added to give the overall Green Pyramid 
Rating.  
 
 A B C=B/A*10% D E=C*D 
 Credits 
available 
Credits 
achieved 
%.Credits 
achieved 
Category 
weight 
Category 
score 
Green Pyramid Category      
1. sustainable site, accessibility, 
ecology 
10 5 50% 15% 7.5 
2. energy efficiency 50 40 80% 25% 20 
3. water efficiency 70 35 50% 30% 15 
4. materials and resources 20 10 75% 10% 5 
5. indoor environmental quality 20 10 50% 10% 5 
6. management 20 10 50% 10% 5 
7. innovation and added value 10 0 0% bonus 0 
TOTAL     57.5 
GREEN PYRAMID RATING                                                                                                              Silver 
 
 
 
 
As it is already referred in the previous chapters, point allocation should suit the local 
circumstances and reflect the local needs. That is the reason why the various assessment 
tools among countries appear slightly different rating categories and weighting. Due to the 
development of the GPRS tool according to LEED rating scheme, the following tables 
present the available credits of each category of these two tools. It is obvious that both of 
them are divided into the same categories. What differentiates the two tools is the 
weightening given in each category. In particular, in case of GPRS the highest weigheting 
(30%) is given to Water Efficiency depicting the water scarcity problems that the region 
faces and followed by Energy Efficiency (25%) that in case of LEED is in the top of the 
categories with almost 27.9%. The second and final difference between the two schemes is 
about the category of Innovation that GPRS defines as a bonus a category with maximum 
weightening of 10 points except the available 170 points of the standard categories. On the 
other hand, LEED includes Innovation as a standard rating category but with only 8% 
share among all categories. Finally, LEED scheme includes two more categories that in 
case of GPRS are incorporated into one of its existing categories, e.g. location and linkages 
Table 32: Example Green Pyramid Rating calculation 
Source: MHUUD (2011)  
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categories of LEED is expressed in Sustainable site, Accessibility and Ecology category of 
GPRS.     
 
 
 
 
 
 
 
 
 
 
 
 
Nevertheless, there are some important parameters to be examined in order for the code to 
be indeed green. This includes reviewing some terms of the law in a green perspective 
base. According to Ayyad et al. (2012), the Egyptian BEECs include an integrated 
framework for the overall country but not a strategic plan for each region so as to express 
the particular local climatic and social conditions.     
As far as the instructions of the code exactly, the residential BEEC proposes the minimum 
dimensions for a bedroom or a living room (2.5x3.0m), for a bathroom (0.800x1.0m) for a 
kitchen (1.50x2.00m) and for a guardroom (2.00x2.50m), but without taking in 
consideration the appropriate functionality of these spaces in a sustainable basis. On the 
other hand, it defines a minimum height at 1.5 times the street width (with a maximum 
limit at 36 meters) but this indication neglects any environmental and health concerns. 
Furthermore, the article proposes that every space should have a window, covering a 
minimum of 8% of the floor area, but without taking into consideration the building 
location and orientation. 
By this way it is clear for Ayyad et al. (2012) that the BEEC was launched with complete 
negligence of sustainable concerns with no references in natural lighting and ventilation 
that should be priorities for the appropriate sustainable design in the Egyptian climatic 
conditions.  
Moreover, as it was noted in the case of Israeli rating tool, GPRS also has no references in 
social and economic aspects of sustainability, that are also significant for the integrated 
Table 34: LEED point allocation in residential sector 
Source:.http://www.rndconstruction.ca/green_LEED.shtml 
Table 33: GPRS point allocation in residential sector 
Source:  MHUUD (2011) 
Energy Efficiency in the Building Sector in the Middle East and North African Region 
 
 
97 
effective result of the national rating tool for the reasons that were mentioned in chapter 
4.2.3.  
Finally, Ayyad et al. (2012) refer the necessity of the GPRS to be fully integrated in the 
general building law of the country, as currently is an isolated documentation that has no 
connection with national regulatory system and its validity will be maximum 5 year. With 
the end of this period a new application can be submitted to the Green Pyramid Rating 
System for Existing Buildings.  
 
 
 
6.3.Building stock 
 
It is undeniable that the economic and social growth in combination with the climate 
change impacts has as an outcome the increasing energy consumption. The population 
growth combined with hotter and longer summer periods has by far improved the Egyptian 
living standards and consequently the economic wealth leads to more intense need for 
building space and luxury which means higher energy demand in residential sector. 
However, due to energy subsidies the residential sector continues to consume energy 
inefficiently [74]. Attia et al. (2012) characterize as a necessity the return in traditional 
knowledge and techniques, such as orientation, natural lighting and ventilation, shading 
systems and thermal mass options, as their neglecting over the last 60 years resulted to 
non-eco-friendly building stock, which in combination with the poor quality of the 
construction industry makes the problem even greater. 
Moreover, as it was mentioned above, Egypt nowadays is characterized by long hot 
summers and an increase in average temperature. As a result, an increasing trend in 
summer discomfort also appears, leading to a great dependence on mechanical air-
conditioning all over the country, which in turn leads to high electricity consumption rates 
[74]. 
The latest official recording of residential buildings in Egypt is dated 2 years ago when the 
Central Agency for Public Mobilization and Statistics recorded residential buildings at the 
number of 26.3 millions. It is estimated that the new buildings that are needed annually to 
follow the annual household formation can only be absorbed by 10 to 20% of the 
population due to insufficient income levels, tax rates, bank restrictions etc. [3]. As a 
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conclusion 40 to 50% of Egypt’s urban population resides informal settlements, meaning 
they are built in violation of regulations and building codes. 
 
 
 
6.3.1. Building types  
 
Michel et al. (2006) present a survey of 140 buildings classified into 2 patterns according 
to their shape:  
- Introvert, looking into an internal court attached or semi detached (fig 46).  
- Extrovert, with totally detached masses with low connectivity (fig 47). 
 
 
 
 
 
 
 
 
 
 
 
 
Following their sizing trends of residential units in the tree biggest cities (Alexandria, 
Cairo, Asyut), Attia et al. (2012) divide apartments as follows: 
A: apartments with gross area greater than 130 m
2
 (7%). 
B: apartments with gross area between 110 and 130 m
2 
(47%). 
C: apartments with gross area between 90 and 110 m
2 
(23%). 
D: apartments with gross area between 60 and 90 m
2 
(11%). 
 
In addition, the research showed that in the buildings were characterized by poor energy 
performance and inefficient indoor air quality. The building shells are of poor quality of 
materials with no double-glazed windows, no shading systems and non-insulated walls. On 
Fig.46: Introvert pattern  
Source: Michel et al. (2006) 
Fig.47: Extrovert pattern  
Source: Michel et al. (2006) 
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the contrary, 80% of the apartments had at least one unit of mechanical air conditioning, 
leading to the highest possible electric consumption.  
 
 
 
6.3.2. Green technologies and materials  
 
Building trend have by far undergone through a modernization process which conducted to 
increased energy use in the residential sector that have been included in the survey of 
Michel et al. (2006) as follows: 
 
- At building scale  
- Metal and glass materials are overused 
- Absence of building insulation 
- Absence of natural ventilation  
- No foreign technology transfer to local conditions  
- At urban scale  
- Extinction of trees providing natural shading  
- Unclear indications for building heights to street width ratio.  
- Air pollution, traffic etc. 
 
 
6.3.3. Code’s / Tool’s applications 
 
Abdin et al. (2006) refer that when Egyptian government first adopted renewable-energy 
technologies, the share of the customers in the each investment was minor so as to 
encourage such an action. However, currently energy-efficiency technologies such as 
insulation materials, double-glazed windows and solar water heaters are still in a premature 
level in the market due to their high cost and the lack of mandatory enforcement of their 
use.  
As a result, energy-efficiency interventions and consequently rating shemes’ applications 
are still in an experimental level in Egypt. The only references are derived from the study 
of North South Consultants Exchange (2012) that lists four green buildings: 
- The Egyptian Museum Store that includes green elements, 
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- The Eco-villages National Project that is still in a proposal stage, and 
- The Egyptian Productive, Low-cost, Environmentally-friendly Village (PLEV) that 
is a pilot project under HBRC’s (Housing and Building Research Center) 
indications, and 
- The HSBC Bank Egypt Global Service Center that is LEED certified 
 
The official web site of U.S. Green Building site reports other 18 LEED certified buildings 
in Egypt, 13 of which are located in Cairo and concern public and commercial buildings.   
As far as the GPRS tool in particular, there are no data in literature about the number and 
type of certified buildings under its instructions. Only a study of Waleed et al. (2013) 
examines the application of GPRS on a typical house in Cairo, Zeinab Khatoun House, 
concluding whether eco-friendly architecture principles are in use or not. The result was 
that the Islamic architecture represented by 65% the Green Pyramid Standards and thus it 
can be thought as a historical shell with eco-friendly behavior. 
The building was constructed in 1468 and is located in Al Azhari Alley, consisting of two 
blocks, a two-storey and a three-storey building. 
As far as the materials used for the construction, there is a preference in natural, local 
materials such as natural stone used for the ground floors and brick for the higher ones.  
The openings oriented towards the inner courtyard have covers around them and are roofed 
by arches in order to reduce incoming sunlight and increase natural ventilation [77]. 
Waleed et al. (2013) describe that the courtyard serves as a passage from the main entrance 
to the more private spaces that offers temperatures moderations, natural light and 
ventilation for the rooms with a view towards it. In addition, a small coverage creates the 
necessary air conditioning inside the building. The main yard has a northeaster orientation 
providing good shading conditions in the broader area. 
As far as the detailed allocation of points in this house, Waleed et al. (2013) analyzed the 
assessment. 
The first criterion concerning Site Sustainability was applied up to 70% (140 out of 200 
points), mainly because of the existence of the inner courtyard, the appropriate orientation 
of the openings as well as of the whole building, the usage of local materials etc. 
The second criterion about Energy Conservation was applied through the minimization of 
heat island effects thanks to the courtyard, the usage of materials with low thermal 
conductivity, insulated spaces etc. 
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The third criterion of Water, Efficient Use and Conservation collected 50% due to efficient 
sanitary fixtures in the buildings.  
As far as the Resources and Construction Materials criterion, it was awarded with 76 out of 
65 credits (70%) through the above mentioned local materials with low thermal 
conductivity, the figures that enhance natural lighting and ventilation etc. 
All the above characteristics of the buildings’ design contribute to the rating of the fifth 
standard about Indoor Environment Quality that collected 80% of the available points. 
The sixth criterion of Innovation issues (Creativity, Renovation and Flexibility of 
Development and Maintenance Operations) was awarded with 36 points that corresponds 
to 40%, mainly because of locally available materials that are adapted to climatic 
circumstances so they offer economic benefits, too. 
Finally, the last standard of Pollution Control and Waste Recycling took 50% because of 
the minimization of negative environmental impacts of the construction materials, the 
prevention of pollution and noise through the inward orientation etc. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.48: Left: first floor plan, Right: cross-section 
Source: Michel et al. (2006) 
Fig.49: Left: general view, Center: mashrabiyya of second floor overlooking the entrance, Right: facades 
of the inner courtyard 
Source: Waleed et al. (2013) 
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In addition, the study of Abdin et al. (2006) has calculated the return of a green building 
investment up to 33% of the total cost. This is a great motivation for investors to found 
enterprises not only about the development of such technologies but also about the 
consultation in energy efficiency measures and renewable energy technologies oven in 
R&D studies. However, such action plans are obstructed by several barriers such as [64]:  
- The limited awareness for end-users. 
- The segmentation of the increased energy cost savings in the residential sector. 
- The relatively costly investment   
- The lack of financial incentives on individuals’ basis.  
- The absence of after sales services for these technologies. 
 
In order to enhance the application of the green building policies in Egypt, national green 
building tool is examined and discussed over a range of issues in the same way as in Israeli 
case (transformation into an integrated model, the technological requirements for the 
adoption of greener measures, the market reaction so far and the economic incentive 
mechanisms for constructors and end-users). The analysis of Egyptian green policies 
indicated some similar requirements with Israel for their national rating tool such as the 
enhancement of regulatory control, the development of an upgraded scientific background 
and the overall public awareness on this field. 
 
 Education 
There are no sufficient information about the level of knowledge of green building 
concepts by the professionals and experts in Egypt. A Lee et al. (2004) refer, knowledge 
barriers are of the main weaknesses of the implementation of the rating tools.  Only 
Georgy et al. (2007) note some limited efforts towards this direction such as research 
programs in national universities and research centers, as well as training programs in the 
commercial and industrial sector.  
The absence of expertise and knowledge and the difficulty of developers and professionals 
to understand and therefore to develop this kind of technologies is the basic barrier that has 
to be overcome for the expansion of green pioneering activities in Egypt. 
 
 Public awareness 
As well as in other developing countries, suggested green actions are usually adopted by 
construction companies that represent only the supply side, but the energy end-user is the 
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one that affects negatively the growth of sustainable energy programs. For the successful 
adoption of energy-efficiency strategies along with rating tools have to be designed taking 
into account end-users opinions and habits. This would be possible with the appropriate 
awareness of all the participants in green developments and especially of the occupants of 
a green building in order to take the decision to invest in a green project. The New and 
Renewable Energy Authority of Egypt (NREA) is responsible for information seminars 
and campaigns that increase public awareness and expert knowledge over energy-
efficiency issues. However, the results of these efforts are not sufficiency and more was 
have to be done in order to raise interest and expertise on EE and RE utilization [67]. 
 
 Institutional factors 
In order for a development to be really sustainable it is essential to ensure that energy 
resources will cover the national needs along with sufficient care to environmental 
concerns. In order to transcend this difficulties Egypt applied various measures to enhance 
the rational use of energy and renewable energy in the supply and consumption side.  
However, many obstacles prevent the growth green policies and except the economical 
problems that were analyzed previously, some institutional barriers also occur. The main 
obstacle is the co-existence of two ministries that are responsible for energy matters. 
Energy issues are being taken care of by the two main energy ministries, the Ministry of 
Electricity and Renewable Energy (MOEE) and the Ministry of Petroleum (MOP) [67]. 
However, none of these authorities launched mandatory implementing plans for green 
building and energy-efficiency technologies in building sector. In addition to that, as a 
non-Annex I country, Egypt has no official target for energy savings that will oblige 
Egyptian to develop specific green policies.   
It has to be mentioned, Egypt is facing difficulties in implementing even the regular 
building codes. As a result, the implementation of BEECs is even more difficult than in 
other countries because of the government’s limited oversight in building constructions [3].  
Worth noting is the opinion of Liu et al. (2010) that Egyptian government and responsible 
authorities have done some remarkable efforts during the last decade to make easier, less 
costly and faster the procedures for obtaining construction approvals.  Despite these 
improvements, the country is still listed at the 156
th
 position out of 183 for the criterion of 
Doing Business by World Bank’s survey.  
As far as the energy efficiency labeling, Georgy et al. (2007) remark some basic points of 
the first Egyptian experience upon this field:  
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 Lack of market comprehension of label objectives. 
 Lack of public awareness of labeling grades. 
 Low compliance with labeling by the supply side. 
 Lack of promotional programs for labeling products. 
 
 
To sum up, even though the main rules and regulations have been set for green building 
developments along with the obligation for electric appliances to show clearly their energy 
performance on labels, in reality the compliance with the BEECs is still in a low extent 
because of [3]: 
 Energy subsidies are provided to residential consumers.  
 Building code has not been updated and construction activities are not been 
observed by the government. 
 There is absence of knowledge of professional staff upon green building policies. 
 The incremental costs of green technologies are considered too high especially 
combined with the low income level of a large part of the population. 
 Industries and companies with professional producers and supplies of green 
building materials and components are still under early development stage with no 
testing process or certification for their final products. 
 There is absence of end-users’ jurisdiction in order to affect government’s 
decisions.  
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GDP per cap. (2013): $3.314,5
GDP (2013): $ 271.972.822.883,4
GNI per cap. (2013): $10.850,0
GNI (2013): $ 266.219.490.118,8
Energy use per cap. (2011): 978 kgoe
Energy use (2011): 77.648,7 ktoe
Electricity consumption per cap. (2011): 1742,9 
KWh
Electricity consumption (2011): 138374 million kWh
Electricity consumption by residential sector (2011): 
56.664 million kWh
CO2 emissions (2010): 204.776,3 kt
CO2 emissions from residential sector (2011): 
15.100 kt
Population (2013): 82.056.378
Dry climate in the inner desert
Sub-humid climate in the Mediterannean 
Average annual temperature: 23oC
Average annual rainfall: 3,6 mm
Green Building Code 
BEEC for residential buildings                                                 
BEEC for commercial buildings
Assessment Tools
Green Pyramid Rating System GPRS                                                                                              
US Green Building Standard LEED
Number of residential units (2012): 26281221
Types:                                                                                                     
- introvert looking houses with an internal court 
attached or semi-detached                                                  
- extrovert looking houses with detached masses
Green Technologies and 
Materials
Overuse of metal and glass materials                                                                 
Absence of insulation materials                                                                      
No available data in literature (except one example 
of Zeinab Khatoun House)
Needs, requirements and 
constraints
Climate Characteristics
CO2 emissions per cap. (2010): 2.6 tn
Socio-economic Profile
Special 
Characteristics
No available data in literature
Legal 
Framework
Energy Policy
Kyoto Protocol (CDM policy):                             
no specific target as a non-Annex I country
Building Stock
Code's/Tool's Application
Building Types
Literature Table
Table 35: Egypt’s literature table (data)  
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Isolated document, not incorporated in general national Unified 
Building Law 
Similarities with LEED tool with indications of water scarcity in the 
region
Despite the reference of eight climatic regions of the country, no 
particular indications in tool's application among the various regions 
Total absence of social and economic aspect of sustainability and 
insufficient references in environmental points of sustainability
Economic barriers Highly subsidized pricing policy on energy consumption sector
Lack of information platform about number and types of buildings 
certified by GPRS 
Commercial and public buildings turn to LEED
Low compliance with labeling by the sypply side
Underdeveloped materials and components market 
Absence of implementation and monitoring of the system
Absence of penalties in case of code's violations
Technological sector Absence of technological innovations
Scientific education
Lack of appropriate educated personnel upon the right application 
and use of green building codes
Lack of information centers, campaigns etc. that aware end-users for 
the benefits of green buildings
Lack of public awareness of labeling grades in green products
Public awareness
Tool's context
Market reaction 
Institutional factors
Evaluation Table
Table 36: Israel’s evaluation table   
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7. Egypt: proposed action plan towards energy efficiency 
 
7.1. Strategic Plan 
 
Egyptian government is striving to solve many of the structural and institutional issues the 
country faces at. Although it has prepared a program to ameliorate the inefficient subsidy 
energy system and battle against the corruptive system, its denial to conform to the IMF 
rules before the elections of 2013 reveals the difficulty of applying indispensable reforms 
in a highly contrasting society [66].  
  
 
7.1.1. Measures regarding national energy policy  
 
Egypt’s immunization towards severe environmental issues is nowadays achieved via 
legislative measurements, governmental strategies and acquiescence in international 
agreements accompanied by financing support. To this end, the founding members of the 
"National Sustainable Development Strategy" aim at the development of quantifiable 
objectives supported by well-accomplished studies in variform fields [67]. Next step for 
the strategy is the fulfillment of the afore mentioned objectives in a feasible and 
uncomplicated manner that will facilitate their proper implementation. 
Although BEECs have been widely accepted as an energy efficiency measure, even though 
not so much in warm climates that in cold-climate ones [3], there is a substantial gap 
between the creation of a BEEC and its actual enforcement even in the developed world, 
let alone in developing countries.  
Applying BEECs successfully is a challenging procedure that could last up to decades to 
achieve. Government’s acting is crucial to enact energy efficiency as integral part of 
building construction. As it was analyzed in the previous chapter, failing to impose BEECs 
can be ascribed to the absence of financial, technical and institutional capacities, although 
in reality the basic cause is the absence of indispensable government intervention to 
enhance the growth of those capabilities. 
Government must be the leader in applying BEECs and rating tools by training centers, 
awareness campaigns and mainly strategic plan of mandatory implementation along the 
lines of the general national building code that would be strictly monitored and would 
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punish any violations. Moreover, the assessment result should occur through transparent 
derivation and present reliability. 
 In this context, Egypt has developed some mechanisms and organizations to enhance the 
adoption of renewable energy and energy efficiency measures [69]: 
- The New and Renewable Energy Agency (1986) that promotes renewable energy 
projects under the jurisdiction of the Ministry of Electricity. 
-  The Egyptian Environmental Affairs Agency (1992) as a representative of the 
UNFCC and the Kyoto Protocol. 
- The National Committee of Climate Change (1997) that oversees climate change 
policies at national level. 
- A national authority for CDM (2005) headed by the Minister of State for 
Environmental Affairs. 
- The Supreme Energy Council (2007) as a supervisor and coordinator for energy 
policies at national level. 
- The Regional Center of Renewable Energy and Energy Efficiency (2009) that 
promotes RE and EE in MENA region. 
 
However, there are no sufficient references in literature about strategic policies of the 
above organizations for the mandatory implementation of BEECs. Responsible authorities 
should launched action plans of monitoring the appropriate conduct of BEECs and rating 
tools according to official procedures and should enact specific punishments any violations 
of the regulations both to the construction companies and the end-users that do not obey in 
laws’ instructions. Additionally, all these measures should be incorporated in the Unified 
Building Law of Egypt so as to consist an integral part of the general regulatory system 
concerning building sector.  
Finally, it has to be referred again the importance of climatic conditions to be expressed in 
every green building code. Taking into account the large size of Egyptian territories that 
present dissimilarities in local climatic circumstances (dry desert areas, slightly more wet 
Mediterranean era etc.) national green codes and tools that would be analyzed later on, 
should differentiate among the different regions, under the instructions of a general green 
code.  
The above statements is enhances also by Liu et al. (2010) who refer that is more likely 
that BEECs are properly implemented in even more restricted local level (cities, counties). 
Thus, if local authorities of each country’s sub-region undertake the leading role, a more 
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efficient application of BEEC will occur. Liu et al. (2010) give a representative example 
towards this direction, the Energy Performance of Buildings Directive (EPBD) of the EU 
that contains the same general obligations for the EU member, but each local government 
adjust them in their particular circumstances so as for the targets to be considered feasible. 
 
 
 
7.1.2. Economic incentives 
 
The Global Environment Facility (GEF), member of UNFCC, is entitled as an important 
source of world-wide financing for the growth and application of BEECs [3]. Except GEF, 
some of the financial ways concerning Egypt’s funding in energy efficiency technologies 
at local, regional and national level are listed by [69]: 
• National budget 
• Adaptation Fund 
• International funding by the convention for the vulnerable countries 
• Clean Development Mechanism (CDM) 
• International funding for technology transfer 
• Other funds by World Bank Group such a Clean Technology Fund (CTF) and 
Climate Investment Funds (CIF). 
Egypt should follow the instructions of the above financing mechanisms of clean 
technology investments so as to raise support for reinforcing and amplifying BEEC as 
mandatory, and more specifically encourage energy efficiency improvements in the private 
sector, driven both from the construction companies and owners, such as the participation 
in voluntary rating systems [3]. 
Based on the current practices of rational use of energy in Egypt, the afore mentioned 
incentives mechanisms are the most effective driving forces. Nevertheless, the price 
signals are considered efficient but certain restrictions that reduce their positive effect 
should be avoided, such as subsidies. It is because of them that experts predict future 
collapse of the energy economy. As a result, it is of most important in Egypt to reform 
pricing policy in such a way that energy cost savings would cover actual costs. However, it 
is also important to find the equilibrium between costs and savings so as to prevent 
unreasonable profits [67].  
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Another feature that should be covered in the national economic policy of energy 
efficiency measures is the split of incentives among all key stakeholders. The building 
sector and the investment decisions around it, including those of energy components of a 
building, are usually made by the developers and the investors who do not the final 
occupiers of the building. As a result, the end-users are in the end those who carry the 
weight of energy bills on their shoulders but do not reap any benefits [3]. Split incentives 
seem to be inevitable if Egypt wants to increase public willingness to go on with a green 
investment. 
 
 
 
7.1.3. Development of Green Building Code  
 
As it has already referred, the gap between an enforced non-green building law and an 
unenforced green building regulation must be covered. This can be realized by “greening” 
some parts of the rules of the Unified Building Law based on national BEECs and also by 
setting a timeline for the mandatory implementation of the GPRS. This can be achieved by 
motivating people to create projects that apply it, then imposing penalties for those who do 
not and finally by demanding at least a GPRS certification for a license approval.  
In addition, taking as example of EU directive (EPBD), Liu et al. (2010) claim that is 
crucial the frequent update of BEECs in Egypt. EPBD requires from EU member states to 
update their BEECs every five years and many of these members have shortened this 
period even more. Egypt’s periodical updates would ensure that national BEECs would 
responds to continuously changing market situation so as to be always well-timed and 
well-applied.  
 
 
 
7.1.4. Improvement adjustments in assessment tool’s context  
 
The first change that Egypt should take care of, is that the Green Pyramid Rating System is 
only addressed to new building developments. For restoration and refurbishment projects 
some of the credits that correspond to the new buildings project will not be valid. A 
reforming of the tool should occur in order to incorporate an evaluation system for existing 
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building stock as well. MHUUD publication (2011) refers the proposal of two future 
documents, the GPRS for New Buildings at Post-Occupancy Stage and The GPRS for 
Existing Buildings. To this end, the performance of the overall building stock of the 
country would be improved in a more integrated way.   
Moreover, taking as example the Israeli case, Egypt should also forward sustainability 
philosophy through upgrading economic and social aspects in GPRS rating tool. This can 
be achieved through allocation of some credit points to categories that promote economic 
livability of green technologies and social benefits of their adoption.  
 
 
 
7.1.5. Recommendations for green materials and technologies  
 
Standard energy efficiency and renewable energy technologies with specific characteristics 
should be incorporated in the Egyptian tool, so as to ensure the reduction of electricity 
consumption and CO2 emissions by buildings. Abdin et al. (2006) include in their study a 
list of such technologies and their specific contribution in energy consumption reduction 
according to the following table. It can be excluded from the table that the greatest 
potential derived from photovoltaic systems and solar water heaters due to local climatic 
conditions that indicates high national potential in solar energy. 
 
Proposed EE & RE 
Technologies 
Targeted Share of 
Current Electricity 
Energy Consumption 
Anticipated Savings 
for Technology 
Implementation 
Savings Share 
out of Total 
Consumption 
Higher efficient lighting 40% 50% 20.0% 
Electronic ballasts 30% 25% 7.5% 
High efficient motors 30% 5% 1.5% 
Solar water heaters 40% 80% 32.0% 
High efficient AC-split, 
window, packaged units 
30% 10% 3.0% 
High efficient chillers-
vapor compression 
20% 10% 2.0% 
Energy management 
systems 
40% 5% 2.0% 
Energy efficient 
household appliances 
30% 5% 1.5% 
Insulation material & 
double glazing 
10% 15% 1.5% 
Photovoltaic 5% 100% 5.0% 
    
 
Table 37: Anticipated energy savings (potential market) 
Source: Abdin et al. (2006) 
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7.1.6. Public policies 
 
As it has been already pointed out, developments of green buildings worldwide become 
every day more popular. Public awareness policies have a great share on this impact of 
green buildings and should be adopted by Egypt’s building sector, too. An alternative 
motivation that would result to the creation of an effective market for RE and EE products 
and services could be accomplished through the a similar way with the one that get 
analyzed in the case of Israel, including energy informational campaigns, appropriate 
adjustments in educational training and thorough education of managers in construction 
companies about the benefits of energy efficiency and the advantages of green labels in 
services and products. All these measures would lead in change of behavior patterns in 
energy sectors promoted by well-equipped green growth knowledge centers and green 
employment in construction companies, like in Israeli case. 
To sum up, an integrated green policy upon Egyptian building sector include the same 
general elements as in the case of Israel, but expressed in a local level in each country [4]: 
- Economic incentives  
- Supervision of green building processes. 
- Comprehensive technical standards as guidance.  
- Education of professionals upon green technologies. 
- Consumers’ awareness in order to improve their willingness to pay for a green 
investment.  
 
 
 
7.2. Scenarios of CO2 abatement and electricity consumption reduction in the 
residential building sector  
 
As it has been mentioned in previous chapter, despite of its Kyoto Protocol commitment, 
Egypt as a non-Annex I country has no specific international target and expectations to 
achieve in terms of energy consumption and emission reduction. However, measures for 
decreasing emission are already applied in order to introduce renewable sources of energy 
as well energy efficient technologies. 
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The Egyptian-German Joint Committee on Renewable Energy, Energy Efficiency and 
Environmental Protection published on 2010 a report of perspective situation in Egypt up 
to 2030 regarding energy demand. The report presents two case scenarios, the Business-
As-Usual (BAU) scenario that assumes an economic growth of 3.1% annually in period 
2007-2030 and a high economic growth scenario of 4.5% annual growth if Egypt adopts 
innovative policies. Both scenarios are based on a population growth rate of 1.56% for the 
period 2008-2013. 
The BAU scenario estimates an increase in energy consumption of 3.4% annually, while 
the HEG scenario indicates an annual raise of 4.8%.  
 
 
 
 
 
 
 
 
 
In both scenarios, the main contributors in energy consumption are industrial and 
transportation sector, followed by the residential sector. 
 
Sectors 2007 2030 
BAU                             HEG 
Industry 34% 33%   32% 
Transportation 24% 25%   27% 
Residential 19% 22%   20% 
Other 23% 20%   21% 
 
 
 
 
The residential sector in particular has a share of 19% of Egypt’s energy consumption in 
2007. The annual raise of this parameter is estimated to 4% in BAU scenario and to 5% in 
HEG scenario. 
 
Fig.50: Energy demand in BAU scenario by sector 
Source: De la Vega (2010) 
Fig.51: Energy demand in HEG scenario by sector 
Source: De la Vega (2010) 
Table 38: Energy demand by sector 
Source: De la Vega (2010) 
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The above assumptions lead in energy consumption by residential sector of 23.2 mtoe in 
BAU scenario and 28.9 mtoe in HEG scenario up to 2030. 
 
Sectors 2007 2030 
BAU                             HEG 
Oil products 51.8% 39.1%   37.8% 
Natural gas 8.5% 10.6%   10.6% 
Electricity 39.5% 46.8%   48.1% 
Solar heat - 3.5%   3.5% 
 
 
 
 
Based on the above, the following table and figure depict a long term strategic plan for 
energy efficiency in residential building sector in Egypt up to 2030. As in the case of 
Israel, a mid-way situation is presented for 2020. Both of these scenarios are compared 
with the business-as-usual (BAU) scenario of 2005 circumstances, as well as with the 
situation in 2005, the year of the official enforcement of Kyoto Protocol. The current 
situation is also examined, so a column of 2010 situation in Egypt is included, the year of 
last recording in all the data of interest. 
In exactly the same way as in the case of Israel in chapter 5.2., in order to carry out these 
scenarios, some data were taken for granted based on researches and publications of well-
known and recognized organizations: 
Fig.52: Energy demand in BAU scenario by fuel 
type in residential sector 
 Source: De la Vega (2010) 
Table 39: Energy consumption in residential sector by fuel type 
Source: De la Vega (2010) 
Fig.53: Energy demand in HEG scenario by fuel 
type in residential sector 
 Source: De la Vega (2010) 
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 World Bank database [57] 
- Existing population data 
- Existing GDP indications  
- Existing GDP growth rates 
- Existing CO2 emissions from residential sector. 
 United Nations Statistics Division [58] 
- Electricity consumption by residential building sector 
 United Nations Department of Economic and Social Affairs 
- Forecast population growth rates [59] 
 Central Agency for Public Mobilization and Statistics 
- Number of residential units in 2012 [79] 
 African Development Bank Group 
- Number of residential units in 2006 [80] 
 
The rest of the data are estimations based on the above researches, the results of which are 
depicted in the table below (table 29), while the detailed procedure is as follows: 
 The total population per year was taken for granted till 2013 as it is recorded in 
the official site of the World Bank [57]. The period 2014 to 2030 is covered by 
a study of the United Nations [59]. 
 GDP growth is recorded until 2013 in the World Bank official site [57]. World 
Bank also presents a forecast for the next three years [81]. In the period 2017-
2030 was assumed a 3,5% growth annually, a value that is thought to be a 
representative one for Egypt based on previous records.  
 GDP values were taken for granted till 2013 based on the World Bank’s 
indications [57]. The annual GDP growth of 3,5% that it was referred above 
was added to the last recording in 2013 so as to estimate GDP values up to 
2030.   
 The African Development Bank Group through the web site Open Data for 
Egypt [80] refers the number of residential units in 2006. Also, a value of 2012 
is recorded by the Central Agency for Public Mobilization and Statistics [79]. 
The annual growth of residential constructions was estimated based on the 
growth between the years 2006 and 2012 in comparison with the corresponding 
population growth. 
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 As far as BAU (Business-As-Usual) scenario concerned: 
- Based on electricity consumption by households until 2010 that has been 
recorded by the United Nations [58], in next years’ was considered an annual 
growth of 9.4% as it is referred in literature review. 
- The World Bank’s official site lists CO2 emissions from residential buildings 
up to 2011 [57]. Projections for the following years’ emissions relied on the 
growth of electricity consumption in each corresponding year.   
 Regarding the first abatement scenario, it was examined the change in 
electricity consumption and consequently in CO2 emissions in case that only 
the new dwellings from 2015 and after would be built along the lines of GPRS 
that indicates a 20% reduction in electric power consumption in a green 
building that would be built according to its instructions. 
 A long-term abatement scenario up to 2030 is presented later on. According to 
this scenario, not only new dwellings from 2015 and on are considered to be 
low-energy because of GPRS applications, but also the existing building stock 
is meant to be energy retrofitted. The rate of applying energy-efficiency 
improvements in the existing dwellings is suggested as follows: 4% of the 
existing building stock would be improved within 2015 and every year after 
that an increase of 5,7% in the number of retrofits would occur annually, 
leading to no buildings without energy-efficiency improvements in 2030.   
 
The following graphs depict population, GDP and residential construction growths based 
on the above procedure. As it is observed, constructions of residential buildings grow at a 
faster rate compared to population growth rate, due to high national growth that Egypt 
would like to have according to literature review. 
 
 
 
 
 
 
 
 
 
Fig.54: Estimated population and residential construction growth in Egypt in period 2005-2030 (millions) 
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Base on the above, the graph below presents the CO2 emissions reduction in residential 
sector on the two examined scenarios in comparison with BAU scenario and baseline case.  
In the first abatement scenario, the electricity consumption and consequently the related 
CO2 emissions would be reduced by 15.25%, but they remain high above (680,87%) of 
2005 levels. 
 
In the second abatement scenario, the corresponding percentage of reduction is 20% as all 
residential buildings would apply GPRS measures. However, electric power consumption 
and emissions still remain 637.10% above 2005 levels,  
 
 
 
 
 
 
 
 
Based on the study and elaboration of all these indicators and assumptions, the main 
conclusion drawn is that meaning that given the annual growth in residential sector of 
9.4% of the previous years, it needs years to reduce consumption and emissions below 
2005 levels. A scenario of 3.5% growth in residential sector (as GDP growth in the region) 
estimate the corresponding levels at 157,08% that is thought to be more achievable in a 
few decades. 
Fig. 56: Buildings sector abatement scenario in Egypt (MtCO2e)  
 
Fig. 55: Estimated Gross Domestic Product (GDP) growth in Egypt in period 2005-2030 (million $) 
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Table 40: Residential building sector scenarios in Egypt 
 
Year
Population                       
(million)
GDP                             
(million $)
GDP 
growth                                   
(%)
Number of 
dwellings
(million)
Electricity 
consumption                                  
(million kWh)
CO2 
emissions
(kt)
Electricity 
consumption                                     
(million kWh)
CO2 
emissions
(kt)
Change in 
electricity 
consumption and 
CO2 emissions  
from BAU scenario 
Change in 
electricity 
consumption and 
CO2 emissions 
from baseline 
Electricity 
consumption                                   
(million kWh)
CO2 
emissions
(kt)
Change in 
electricity 
consumption and 
CO2 emissions 
from BAU scenario
Change in 
electricity 
consumption and 
CO2 emissions 
from baseline 
2005                                                          
baseline 71,8 89685,72 4,5 15,9 33900 11900 33900 11900
- -
33900 11900
- -
2010                                                                      
last recording 78,1 218887,82 5,1 23,2 51370 15200 51370 15200 6,55% 51,53% 51370 15200 6,55% 51,53%
2015 84,7 286576,68 2,9 30,9 81116 21630 79772 21260 -1,72% 135,31% 79178 21100 -2,45% 133,56%
2020                                                                       
Kyoto Protocol's 
target 91,1 339376,63 3,5 38,3 127193 33890 116593 31070 -8,33% 243,93% 112484 29980 -11,56% 231,81%
2025 97,0 403072,98 3,5 45,2 199319 53120 174294 46450 -12,56% 414,14% 165547 44120 -16,94% 388,34%
2030                                                                             
long-term 
strategic plan 102,6 478724,26 3,5 51,7 312346 83240 264716 70540 -15,25% 680,87% 249877 66590 -20,00% 637,10%
Abatement scenario (new and existing buildings)Abatement scenario (new buildings)BAU scenario
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8. Conclusions 
 
Currently, one of the undoubted scourges worldwide is global warming. This increase 
temperature impacts directly the built environment and particularly energy needs for 
buildings operation. Along the line of the actions of global community, MENA region has 
already turn its interest in energy savings measures in the building sector. Due to the warm 
climate of the region, energy efficiency measures targets mainly in electricity consumption 
and related CO2 emissions, as the majority of buildings use air-condition for their high 
cooling needs. Ostensibly, the current social and economic constraints that most of the 
MENA countries face at suggest that energy savings and environmental problems 
especially in building sector are not in the forefront of their policy agenda. However, a 
detailed analysis suggests that green buildings in MENA are not a luxury but a necessity in 
order to reduce energy consumption and increase cost saving in a long term basis.  
Based on this statement, the majority of MENA countries have started their green efforts, 
while six of them have already adopted green building codes and assessment tools, 
influenced by international examples. The table below summarizes the point allocation of 
assessment tools of Jordan, Lebanon, Qatar and United Arab Emirates in comparison with 
the American tool LEED and the British one BREEAM. It is obvious the differences in 
categories weightening between MENA countries and international standards with the 
simultaneous similarities in MENA region’s tools due to their local circumstances 
(climatic and socio-economic) that are quite similar in overall MENA region but 
differentiate from the international situation expressed by LEED and BREEAM. The basic 
difference is the high weightening of Water Efficiency in MENA region due to water 
shortage of the area. 
 
 
 
 
 
 
 
 
 
 
Table 41: Comparison of point allocation of different tools (%) 
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Except the above, the MENA countries that have the most well-development green policy 
so far are Israel and Egypt. Both of them have signed the Kyoto Protocol and have 
launched green building standards. As literature review showed, the two countries are 
totally different economies as Israel is more technologically developed with booming 
economy while Egypt faces basic economic difficulties despite its bigger expanse. 
However, they share common climatic characteristics as both of them are covered in high 
extend by desert areas and they border on Mediterranean Sea.  
The following graphs depict GDP growth in both countries, as well as population and 
residential construction growth, allowing the conclusion that the per capita indicators 
(GDP per capita, GNI per capita etc.) are much higher in Israel, despite the Egypt’s 
willingness of huge construction growth.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 57: Gross Domestic Product growth in Egypt and Israel in period 2005-2030  
Fig. 58: Population and residential construction growth in Egypt and Israel in period 2005-2030  
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Moreover, as far as the building sector concerned, the sick building syndrome is obvious in 
both of these countries and consequently they have developed green building standards in 
order to ensure future energy saving. Both standards are in a voluntary basis and still they 
do not have a great use from construction companies due to: 
- Low institutional assistance,  
- Lack of public awareness, 
- Eclipse of personnel with advanced knowledge of energy efficiency 
benefits.  
- Weaknesses on tool’s context (absence of social and economic aspect of 
sustainability) 
- Economic constraints 
If all barriers are surpassed and full compliance is ensured, SI5281 defines 30% reduction 
electricity consumption in Israeli building sector, while the corresponding value by GPRS 
in Egypt is 20%. Based on this statement and on the above countries’ characteristics, the 
scenario of applying energy efficiency standards in new housings until 2030 reduces the 
electricity consumption by 5.77% in Israel and 15.25% for Egypt, while in order to achieve 
the highest reduction of 30% and 20% respectively, energy refurbishment of existing 
building stock is necessary.  
It is worth to mention that in case of Israel, the energy retrofit of the existing residential 
units seems to be inevitable as the existing building stock is only a tiny portion annually so 
it is inefficient to change the Israeli consumption pattern. 
On the other hand, the high predicted construction growth in Egypt result in a sufficient 
reduction of electricity consumption only by new constructions, so retrofit measures can 
occur at a lower rate after 2030, so as to avoid additional costs. However, simultaneously 
this growth lead to very high consumption levels in comparison with 2005 (Kyoto Protocol 
assignment). A more attainable growth should be kept, in order for the reductions target to 
be fulfilled in a long term basis. The analogous data for Israel point out that consumption 
levels would be under 2005 ones within the upcoming decades. 
However, both countries should be reviewed so as to ensure full compliance of the 
standards from the supply side and from the consumption side as well, and to provide 
higher percentages of energy savings. In order for this to happen, the following table 
summarizes the measures that should be taken in the planning, implementation, monitoring 
and evaluation of the standard, based on the assessment criteria analyzed above, that are 
the same for both countries. 
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FIELD ACTION MEASURE GOAL
enhancement of environmental issues express local climatic conditions
allocation of financial and human aspects avoid economic and social disimilarities
declaration of BEEC as a mandatory commitment secure green construction development
tool incorporation in national general building code issue building licences only in green constructions
provide economic incentives to each caste according 
to their income level 
raise end-users' willingness-to-pay
provide incentives to construction companies secure eagerness to invest in green technologies
raise institutional capacity
enhance cooperation between regional intitutions and with 
international institutions
adjust training programmes for professionals
raise knowledge of experts and provide well-equipped 
scientific staff and green employment
provide information to all stakeholders
aware constructros and end-users' of the costs and benefits 
of energy efficiency technologies
constant observation of the assessment procedure imposition of penalties in case of violation avoid informal constructions without energy measures
transparent procedures
communicate the assessment results and all the 
intermediate stages openly
avoid discriminations
periodical revisions of evaluation schemes adjust codes and tools in constanly changing local needs
regional adaptation of evaluation scheme 
express local conditions of each national region in particular 
due to disimilarities within the country's expanse
evaluation
monitoring
enhancement of sustainability 
establishment of policy framework and action plan
plan
securing of the necessary resources
raise awareness
implementation
adaptation of the evaluation scheme as need
Table 42: Policy pathways for green building codes in Israel and Egypt 
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The above table seems to be representative for other MENA countries as well, as their 
green building policy is quite as developed as Egypt’s and Israel’s assessment standards. 
The transfer of know-how among countries with the same socio-economical region 
enhances its adoption. As Liu et al. (2010) points out, a green building code that shares 
structures and contents within a region seems to have faster compliance. To this end, 
EPBD directive is a strong example of such integrated policy adopted by European Union 
member states that apply it along the lines of the needs of each one. 
Technology transfer is not always effective in countries with different economic 
background, however the example of MED-ENEC projects prove the opposite as it links 
together countries with different economical circumstances but share the same climatic 
conditions as they are in the Mediterranean basin (such as Egypt and Israel).  
A strong legislative, administrative and technical system can establish green building 
certifications as fully integral part of the general buildings laws of each country following 
the strategy guideline and compliance pathway of table 42 expressed in local climatic, 
social and financial needs. 
To the best of our knowledge, a future in-depth research in technology transfer of green 
building policies would be a key element for the international literature review. 
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